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ATOMIC INSIGNIA worn by 


officers and enlisted men who 
worked on the war-ending bomb. 


MECHANICAL MARVELS as seen by a mural painter. Page 80. 


SCALE-MODEL ENGINES THAT WORK. FLUORESCENT CHRISTMAS-TREE LAMPS. 
Kodachromes of miniature machines. Pg. 115. New brilliance for this year’s lighting. Page 120. 
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Remarkable 
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show every job and 
the use of every tool 





BIG... AUTHORITATIVE... 
TREMENDOUSLY HELPFUL 





Here, in one great, brand- 

new volume is EVERYTHING you 
need to know to do ANY job in or 
around your home—repairs, alter- 
ations, improvements, and new 


Boas 
» a, 


. 


as Sh ; ik ae 
“i ae Pons 





JUST A FEW OF THE PRACTICAL JOBS FULLY DESCRIBED 


How to choose the right paint for 
every job 

Figure the quantity of paint needed 

Paint a house—inside and outside 

Care for brushes 

Refinish or “touch up”’ an auto 

Paper a room 

Put glass in windows 

Replace a sash cord 

Shingle or repair a roof 

Screen in a porch 

Tighten a loose chair, floor board, 
stair tread 

Fix a window, door, or drawer that 
sticks 

Fit screens, storm windows, doors 

Build a chicken house, cupboard, 
workbench, cold - bed frame, stor- 
age cabinet 

Cut, drill, grind, solder, temper, and 
forge metal 

Measure, cut, thread, join, and as- 
semble pipe 

Fix leaks in faucets and valves 

Thaw frozen pipes 

Install a hot-water heater 

Make a flagstone walk, a sidewalk, 
a wall, concrete steps, a shuffie- 
board 

Build a brick fireplace 

Install glass blocks 


Install a call-bell system, a front- 

and-rear-door system, a door-opener 
circuit, or a burglar alarm 

Locate a short circuit 

Repair electrical equipment and ap- 
pliances 





YOU need this Book 


© HOME OWNERS! It will help you 
repeir, fix up, and redecorate 


* FARMERS! You'll find thousands 
of how-to-do-it instructions for im- 
proving your buildings 


@ REPAIR MEN! It will help you 
work more efficiently, profitably. 
*@ BEGINNERS! You need no previ- 
ous expenence to follow these step- 
by-step directions. 

* HOME WORKSHOP OWNERS! 
You'll find thousands of new ideas, 
“kinks,” practical projects. 


@ HOBBYISTS! You'll get « great 
kick out of the hundreds of “tricks 
of the trade,” ingenious short cuts, 
helpful hints. 

© EX-SERVICE MEN! You'll find it of 
great help in remodeling « house, 
« farm, « place of business. 














BOOK YOULL EVER Ops 


COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


The book every home owner has dreamed of 





Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating—all explained 
by master craftsmen. The most detailed information about how 
to choose, repair, and apply the right materials in the right places. 
Every move in the use of tools is shown by vivid hands-at-work 
photographs. All the important operations, and those “‘tricks of 
the trade” that play so great a part in good craftsmanship, are 
explained and made crystal clear by detailed step-by-step draw- 
ings. Complete directions, fully illustrated, for thousands of jobs, 
small and large—from fixing a broken window to installing a 
hot-water heater; from varnishing a chair to painting a house. 


PAINTING & DECORATING 


Principles of paint mixing, formulas, and how 
to obtain any desired hue. Full directions for 
selection and care of brushes and other equip- 
ment. yn AD Fo re- 
quired, and best methods of applying to wood, 
metal, brick, concrete, stone, stucco, 

ee tay py yee 
ing—choice of color schemes. 

rections, fully il} 


= i , 
wter, the brasses and 
Coonses, solders and babbites 
~—when to use, how to use, 
and how to work them. 


d, for Hand tools and machine 





finishing with stain, 

stains for each variety of wood. 
Detailed step-by-step instructions for wall- 
papering. How to finish an auto, quickly, 
easily, and inexpensively. 


WOODWORKING 


The many varieties of wood and their rela- 


lustrated account of every step in the work. 


PLUMBING 
The various Steteetulon pipetaines. valves, 
. All the common pl 


the job. y- & $0, - a, 
carpen tools— how to use, sharpen, and 

adjust ¢ . All the basic operations and 
processes of woodworking—everything from 
how to avoid warping to ful! directions for 
cutting each of the common joints. Wood 
turning—the different cuts, roughing, facing, 
sanding and finishing; drilling, boring, mor 

ticing, spinning, polishing. undreds A - re- 


eps syst 
hold plumbing —~ti-. t.4 a hot- 
other 


water heater, radiator, various 
units. How to drain a plumbing 


pair jobs and new constructio1s—inside and 
outside the house—are fully explained with 
diagrams and every practical fact you need 
to get the best results. 


closing the house for the winter. How to fix 
leaks in faucets and valves, repair a faulty 

section of pipe. The cleaning, and mainten- 
onse of Galt pést.af Ge gitaiinn amin. 


MASONRY 


Answers every practical question about con- 

crete, plastering, . brick work, con- 

crete-block and glass-block construction, 

Describes all tools, and just how to use them. 

How to specify materials and estimate — 
build 


. Materia 
charts. Types of 
construction. Vari- 


ous bonds. F. 
cross joints. Fire- 


ELECTRICAL WORK 


Practical information about every electrical 





buzzers, 

power and lighting circuits. Complete projects 
for the home, such as BX wiring a room, and 
wiring a garage in conduit and BX. Portabie 
appliances—fans, mixers, clocks, /,eaters, 
radios. Fixed equipment—oil ourners, re- 
frigerators, lighting plants, punips, motors, 
generators, and control devices; all clearly 
described, with practical suggestions and hints 
for trouble shooting and adjustment. 





r----- MAIL THIS COUPON ------+ 

See es Se oe Mew York 3, N.Y. 
Raye 5 Oats ey 

tt er teeny ng a 
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Reference 
Stree ap 
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Send No Money 
Examine this Great Book FREE! 


The coupon at the right will bring you a copy of The 
Home bh ic’s Handbook for ten days’ examination, 
entirely free. Sask Rew, spend some time with it, and 
decide for yourself whether or not you want to keep it. 
Unless you are convinced that The Home Mechanic's 
Handbook is the most useful book you have ever seen, 
you may return it to us and owe nothing; or you may 
keep it by making a down payment of $1.95, plus 
2 few cents postage, and the bal in two 

payments of $2.00 each, ($5.95 plus postage). But send 
ia the coupon NOW! The supply is definitely limited. 
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In designing the gun-control systems which shot 
down enemy p! ynes, Armv ballistic « xperts were 
faced by long hours of mathematical calculations. 

So Bell Laboratories developed an electrical 
relay computer. It solved complicated problems 
more accurately and swiftly than go calculators 
working in shifts around the clock. 

Resembling your dial telephone system, which 
secks out and calls a telephone number, this 
br like machine selects and energizes electric 
circuits to correspond with the numbers fed in. 


[hen it juggles the circuits through scores of 


combinati ns. 
consult mathemat al tables. The oper t 


t wi even soive tnangies anc 
I ll l | ] 


I h nds 


LA, 


BB 
s 


*~ ° 


(Left to right) The operator punches the problem 
data on tape, which is fed into the computer. The 
solution emerges in the teletype receiver. Relays 
which figure out the problem look like your diel 
telephone system. 


it a series of problems with the tips of her fingers 
—next morning the correct answers are neatly 
typed. Ballistic experts used this calculator to 
compute the performance of experimental gun 
directors. 

In battle action, Electrical Gun Directors are 
instantaneous. Such a director helped to make 
Antwerp available to our advancing troops by 
directing the guns W hich shot down more than 
90% of the thousands of buzz bombs. 

Every day, your Bell System telephone calls 
are speeded by calculators which use electric cur- 
rents to do sums. Lessons learned are being 
applied to the extension of dialing over toll lines. 


BELL TELEPHONE LABORATORIES cxr.orinc AND INVENTING, DEVISING 


AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Soieg OF CASTLE HOME MOVIES 


Living, Lasting Enjoyment for every 8MM.-16MM. Projector Owner! 


Give''NEWS PARADE OF THE YEAR’’ 


Stupendous drama of the most momentous 
twelve months of all time, packed into one reel 
of authentic movies! Historic, dynamic scenes... 
battle action thrillers, V-E and V-j Day events 
...the great news stories of 1945 are yours to 
see and own in future years—a “must” for every 
projector owner. The only complete motion pic- 
ture in ONE reel of ALL the year’s most impor- 
tant events. Orders:yours NOW! 


FREE New 1946 Deluxe Home Movies Cato- 
log describing 130 thrilling films you can own 
and give. Solve Christmas problems with it. 
Send coupon now! 


SEE YOUR 
PHOTO DEALER 
IMMEDIATELY 
OR SEND HANDY 
ORDER FORM 





30 ROCKEFELLER PLAZA FIELD BLDG. RUSS BLOG 
REW YORK 20 CMICAGO 3 SAM FRANCISCO 4 
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Give FOOTBALL PARADE 
OF 1945” 


Spectacular ploys and red-hot 
moments from the year's great- 
est gridiron events! Gridiron his- 
tory — action-packed movies of 
the best in college football. An 
annual Castle Film classic ea- 
gerly awaited by fans! 


cc: ORDER FORM 


ALL THIS IN 
ONE FILM! 


War's End! 
Millions of G. I.s 
Return! 
Yanks in Tokyo! 
Allies in Berlin! 
U.S. Fleet Comes 
Home! 
Millions Mourn 
Roosevelt! 
Atomic Bombing 
of Japon! 
Axis War Criminals! 
Battleship 
Destroyed! 


(events subject 
to change) 


Give “CARISTMAS 
TOY SHOP!” 


Typical youngsters dream of a 
wonderful visit to Toyland 
where dolls and wooden scl- 
diers romp and play. A combi- 
nation of studio photography 
with splendid cartoon produc- 
tion. Wonderful child gift! 








i Send Castle Films 


Home Movies indi 





z coted in the size and 
length checked. 50 Feet 
$1.75 


180 Feet 
$5.50 








News Parade of theYear’' (1945 





“Football Parade of 1945" | 











“Cheistmas Toy Shep” | 




















Remittance Enciesed () 
I Ship ¢. 0. 0 Oo 


Nome 


Address 








i Send Castie Films’ FREE 
De Lune Catalog Oo 


ee " 


Zone_____ State 











You'll see when you give |. C. 


Incomparable Christmas spirit, with many a “dear” 
gathering round that’s the heart-warming holi- 
day (or any day) result from-a pipeful of /rish 
Castle Pipe Mixture. What “aroma appeal.’ and no 
wonder! Willoughby Taylor master-blended 8 of 
the world’s finest tobaccos top Turkish, virile 
Virginias, luscious Latakia, piquant Louisiana 
Perique. mild White Burley. You'll see that I.C. is 
the perfect smoke. the perfect gif 


\* 


Rast CASTIg 


CHRISTMAS SPECIAL 


i time (ond only if your deoler is out of 

end you a half-pound humidor of Irish 

Pipe Mixture for only $1.10 Moi! coupon with 
heck to Penn Tobocco Co., Dept. PD 


Nome___. 
Address 








Coming Next Month 


TEN MILLION PASSENGERS A DAY are 
said to travel on elevators in New York City 
alone. The accident rate for the whole country 
is almost unbelievably low. Good news—but 
why? This illuminating article gives the an 
swers and tells a whale of an interesting story 
of the elevator’s development during the last 
20 centuries. The story and pictures will give a 
lift to your respect for the usually taken-for 
granted elevator. 


SCRUBWOMEN OF THE FLEET is what 
they call the minesweepers that are cleaning up 
the dangerous dirt that still menaces ships at 
sea. The over-all job may take two or even 
three years—a scientific but dangerous task 
that is being adequately handled. You may 
read how it’s done—excitingly pictured. 


THOMAS JEFFERSON, INVENTOR. The 
third president of the United States, author of 
the Declaration of Independence, could also 
have qualified for the editorship of PopuLaR 
SciENCE MONTHLY. He was alert to what was 
going on in scientific development. He was 
even better than that: he invented a lot of 
things that are still used in our everyday life. 
Read about them in Gold Sanders’ revealing 
article, and see them pictured in glowing colors. 


TOO MANY COLLISIONS were occurring 
between Naval and Merchant Marine vessels. 
There were nearly 13,000 of them during World 
War II. But a young lieutenant commander 
named Davis Newton Lott devised a system of 
training for officers that came pretty close to 
eliminating the evil. It was a combination of 
science and common sense. Through the text 
and pictures, you can read and see how it worked. 


A HOME-BUILT ICEBOAT FOR BOYS is 
fully described, diagramed, and pictured in 
an article that will send many a young man 
rushing to his workbench. The craft has speed 
enough to satisfy the youngsters of this swift 
moving age, and is easily handled by even very 
young boys. The designer’s six-year-old son 
sailed the boat successfully all one winter. 


THRILLING, TERRIFIC EFFECTS can be 
obtained from the cigar-box Tesla coil you can 
make with a few familiar radio parts. This 
spectacularly illustrated article tells how to 
make and demonstrate the apparatus for step 
ping up an ordinary alternating current to al 
most fantastic high-frequency voltages. The 
effects, as pictured, are astounding. 
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iin for SUCCESS #405, 


NDITION! 


CHEMISTRY Courses 
Chemical 
Cc echani ngi 
Mold-Loft Work 
Resdennating Courses 
Sheet M First y, 
M High Schech eee 
Steel Mill Workers Higher 


Weather Obsery. 
Welding, Gas end lectri 


um ~ ne 
of 
Genital Drafung 
Btructural 


ng and MM 





RAILROAD COURSES 
Air Brake Car Inapector 
Locomotive ongi ha 

ELECTRICAL COURSES Locomotive Fireman 

Electrical Drafting Power House faeed mate Clerk oma 
Electrical Engineering Electncian ~_ Section For 
Electric Uulities Practical Telephon: ‘ 
Practical Electrician Telegraph Eaginesring 

















MARINE AND 
STEAM ENGINEERING COURSES 
Boilermaking Navigation 
Combustion 
Engineering : 
E ¢ Running Steam Electric 
Marine Engines 8 Engines 


RRAL 
1ATION ARD INTE! 
COMBUSTION ENGINES COURSES 
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Thousands of America’s business and industrial leaders 
began their climb to success by mailing this coupon! 
INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7643-L, SCRANTON 9, PENNA, 
Please send me complete information on the following subjects: 


True for 54 years: 


TODAY'S 1.C.$. STUDENT 
IS TOMORROW'S LEADER! 


—and never truer than today 





(Write above, the subject in which you are interested.) 


Name Age 


Home Address 





© The Future belongs 
to the Trained Men! 





es State 


ACT NOW TO pette Working 


Position Hears AM. te PM. 
JOIN THEM { Discount to Discharged Veterans; Special Tuition Rates for 
Members of the Armed Forces. 


Lee ee ene eeeeneewewwaeaewd 
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OF YOUR OWN 


By Herold $. Kohm 


y 


PRICE 





\ 


(17. A SMALL BUSINESS 


With Capital investment From $100 to $2,000 


$1.00 | 


4 ede 


CREATIVE 
HANDICRAFTS 


Comptete tnrtormation and 
instruction on 
*Pottery *Rug Weaving 

* Weaving 

* Dyeing 
*Basketry 

* Bookbinding 


*Metal Cratt 
*Leather Cratt 
* Block Printing 
* Wood Carving 


‘ 
ONLY 


$1.00 








'#. 3000 


MECHANICAL | 
MOVEMENTS 


ittustrated 
As fa sk 


various methods 


ONLY 


$3.98 











12. 1T’S FUN TODRAW 


A Complete Sett-instruction Course 
im 9 Divisions of Art 


Practical Lessons in 


HYPNOTISM 


By Or. Wm. Wesley Cook 


SPECIAL 


$2.00 


2. ROOSEVELT ALBUM 


A Partial Listing of CONTENTS 
P.O * Har 1—his a 
' ‘ 

Ne ‘ ' 
N.RLA.-8 “ 
OnLy 


4 rv. C4 Re 
. with Kussia-San 
y *-* re es t 





WATCHES 
by Ff. J. Comm 


— 
i. 

A ‘ 

° ‘ ’ $2.50 

Bt. THE A 8B C OF PHYSICS 


by Jerome Meyer 


PIPES AND VALVES 
by £. Molloy 


$1 28 


IS. FITTING PRACTICE 
by €&. Malloy 


A 


! 
° 
BASIC LABORATORY 


PRACTICE 
by Norman Sprague 


$1.48 





LATHEWORK 
by &. Malloy 
‘ y clear and con 
fealt wit S200 
HOW TO UNDERSTAND 
ELECTRICITY 
by Frederick Collins 


ate . 
i see 


1:3. SHEET METAL WORK 
by &. Malloy 
“ vey f the fF and 
cs of she ‘$2.00 
JIGS, TOOLS AND FIXTURES 
by Philip Gates 


A 


2. | "G4. Special 62-56 
ENGINEERING INSPECTION 


PRACTICE 
by A. T. King 


i 


$1.88 


1G. FUNDAMENTALS OF 


14. MECHANICAL DRAWING = 


SELF-TAUGHT 
by Jerome Meyer 


1 lette fi f ‘ 
te t ' essary $1.00 


URANIUM AND ATOMIC 
POWER 
by Jock DeMent 


$4.00 


ELECTRONICS AND ITS 
APPLICATION 
by Henry Williams 


FUNDAMENTALS OF 
CHEMISTRY 
by Monroe Offner 





= 





= 
HOW TO ORDER 


‘ 


if 
MONEY BACK GUARANTEE 


KNICKERBOCKER PUB. CO., Dept. A-103 
120 Greenwich St.. New York 6, N. Y. 








PRET T | 


KNICKERBOCKER PUB. CO., Dept. A-103 


120 Greenwich St., New York 6, N. Y. 


Payment enciosed 


Send C.0.0. plus postage 


123465 


1 
67 86 910 
11:12:13 1415 


16 17 18 19 20 


SCC e eee eset eeeeeeeeeeee et 
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_ “What's he got 
that I haven't got?” 7 


LOOK at the successful men 
you know. “What have they 
got” that you haven’t? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 


But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 


aggressiveness which come from knowing that 
Ijkhwada ply hihi. ee? 
You may add that extra—may get that same 
profitable knowledge and ability—that same LASALLE Extension University 
confidence and aggressiveness—if you are will- 14 Correspondence Vustitution 
ing to pay the price in earnest, necessary study. Dept. 1283-8 + 417 S. Dearborn « Chicago 5, Il. 
For LaSalle has spent 37 years developing, = ee ; 
testing and proving, with over a million student eet eohees bere 
members, spare-time success training in certain your free 48-page booklet about that field and your 
specialized business fields. What scores of thou- success training in it. 
sands of men and women—many just like you CO Accountancy CD Salesmanship 
—have done, you should be able to do. C Bookkeeping OD Effective Speaking 
You need not leave your home or interrupt OC.P.A. Coaching OExecutive Management 
your job; you need pay comparatively little DC Business English Olndustrial Management 
money. But you must be ambitious and willing sae: 
to study seriously. And soon after you start a ee 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 
How much do you want success— more 
money, a promotion or a new job, vrestige and 
responsibility? If you really want it, you will Address. ....~00~------------------0----200een- 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage City, Zone and State 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALLE "etic tinea 
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You build this A. M. $IG- 
NAL GENERA to get 
valuable experience. Pro- 
vides amplitude - modu- 
lated signals for test and 
experiment purposes. 


RADIO SERVICING a 
many good money for 


full 
others 
2 in spare time. 


BE A SUCCESS IN RADIO 
| Will Train You at Home 


Here’s a practical way to learn 
Radio at home in spare time—to 
train for a good Radio job, or to 
start your own spare time or full 
time Radio Service Business! 


Our 3ist Yeor of Training 
Men for Success in Radio 


AINED AT HOME 


MEN I TR 
Get Good Jobs li 


averages Over * 
| 


e These 


$60 « Week 


ou 
iN 
pees 


Profit 


Hobby 
Fixing Redios —™ 


mae i 


4 Job in Broodcastin® 


At pre 
a st 


af 


Hos Goo 
a . i 

1 . 
Mm ave 


— 
‘ 
: , Job 
supervisory 
levator je ved Ut ‘ 
From Ele 1 have moory jot 


Mon * 
“si 


oebuck 





on 4 
Runs Re 
‘ “ 235 
' 
+. lowe 





Ly ee been re ae 
og Pa D>. HAR. ©” canada. 
, aun 
awe 
, Galt R 
Sears 
Shop for roadlly 

pair » not work 9, 
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t 


You get Radio EXPERIENCE building 
real Radio Circuits with kits of standard 
parts I send. You get solid KNOWLEDGE 
of Radio, Television, Electronic funda- 
mentals from my easy-to-grasp lessons. 
You follow the same “50-50” method that 
helped hundreds of beginners make $5, $10 
EXTRA a week in spare time while learn- 
ing . . . and prepared them for full time 
Radio jobs at good pay. 


Future for Trained Men Is Bright 
in Radio, Television, Electronics 


The Radio Repair business is booming 
NOW. There is good money fixing Radios 
in your spare time or own full time busi- 
ness. And trained Radio Technicians also 
find wide-open opportunities in Police, 
Aviation and Marine Radio, in Broadcast- 
ing, Radio Manufacturing, Public Address 
work, etc. Think of the boom coming 


ascurms TESTED WAY 
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You build this MEASURING INSTRU- 
MENT yourself early in the Course 


_ tt for practical Radio work 
on neighborhood Radios to pick 
up spare time money! 


You build this 
SUPERHETERODYNE 
ciacuit that brings 

in local and 
distant - 


ay” You 


pertence 
ag — 


bet through 
tests! 


now that new Radios can be made! And 

think of t tuniti rh 

Television, and Electronics are available sample Lesson 

to the public! Get into Radio NOW. 64 Page Book 
Many Beginners Soon Make $5, $10 BOTH FREE 


a Week EXTRA in Spare Time 
ves hints on 
Locatin: 


EE LESSON 

The day you enroll I start sending Receiver Servicing, « 
EXTRA MONEY JOB SHEETS to help 2'*t'*p “Pall Sormes hang 
you make EXTRA money fixing Radios Tuner Condenser. etc. 31 il- 
in spare time while learning. You LEARN = ‘“sirations. egy meen it 
Radio principles from my easy-to-grasp Mail Coupon NOW for your 
Lessons—PRACTICE what you learn by 9! 
building real Radio Circuits with the six 
kits of Radio parts I send—USE your 
knowledge to make EXTRA money while 
getting ready for a good full time Radio job. 


2 & 





My Radio Course Includes 


TELEVISION * ELECTRONICS | [O3@-(/)/Banmmmee J, 42 4 
FREQUENCY MODULATION 


qe Rane eg tase 





MR. J. E. SMITH, President, Dept. 5NP3 

NATIONAL RADIO INSTITUTE, Washington 9, D. C. 
Mail me FREE, without obligation. Sample Lesson 
and 64-page book Win Rich Kewards in Radio." 
(No saiesman will call. Please write plainly.) 








Find Out What N. R. 1. Can Do for YOU 


MAIL COUPON ‘Cor FREE 64-page book. 
It's packed with facts about opportunities 
for you. Read the details about my Course. 
Read letters from men I trained, telling 
what they are doing, earning. Just MAIL 
COUPON in an envelope or paste it on a 
penny postal. 

—J. E. SMITH, President, Dept. SNP3, National Radic 
Institute, Pioneer Home Stydy Radio School, Wash- 
ington 9, D. C. 





Address 


City State 4FR 


(If you have a Post Office zone number please include it.) 


os 


' 
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Cou Can Influence Others 


With Your Thinking! 


RY IT SOME TIME. Concentrate intently upon an- 

other person seated in a room with you, without his 
Roticing it. Observe him gradually become restless and 
finally turn and look in your direction. Simple—yet it is 
& positive demonstration that thought generates a mental 
energy which can be projected from your mind to the 
Gonsciousness of another. Do you realize how much of 
your success and happiness in life depend upon your 
influencing others? 
ethers understand your point of view—to be receptive to 


your proposals? 


Is it not important to you to have 


Demonstrable Facts 


How many times have you wished there were some way 


you could impress nother favorably—get across to him 


? 


or her your ids 1s That thoughts can be transmitted, 


received, and understood by others is now s ientifically 
lemonstrable The tales of miraculous accomplishments 
f mind by the 
fable 


tionall y 


ancients are now known to be fact—not 
The method whereby these things can be inten 
not accidentally, accomplished has been a secret 
long cherished by the Rosicrucians—one of the schools of 
ancient: wisdom existing throughout the world. To thou- 
centuries, the Rosicrucians have 


sands everywhere, for 


privately taught this nearly-lost art of the practical use 
of mind power. 


This Free Book Points Out the Way 


The Rosicrucians (not a religious organization) invite 
you to explore the powers of your mind. Their sensible, 
simple suggestions have caused intelligent men and women 
to soar to new heights of accomplishment They will show 
you how to use your natural forces and talents to do 
things you now think are beyond your ability. Use the 
coupon below and send for a copy of the fascinating 
sealed free book, “The Mastery of Life,” which explains 
how you may receive this unique wisdom and benelit by 
its application to your daily affairs. 


The ROSICRUCIANS 


C(AMORC) 




















Scribe O.M.T., The Rosicrucians, AMORC, 
Rosicrucian Park, San Jose, California. 

Kindly send me a free copy of the book, “The 
Mastery of Lile.” 1 am interested in learning how 
| may receive instructidns about the full use of my 


natural powers 


Name... 
Address. 
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The 97 Pound 
Weakling 


—Who became “The World’s 
Most Perfectly Developed Man” 


“I'll prove that YOU, too, 
can be a NEW MAN!” 


ates liddtes 


KNOW, myself, what it means to have the kind of 
I body that people pity! Of course, you wouldn't know 

it to look at me now, but I was once a skinny weakling 
who weighed only 97 pounds! I was ashamed to strip for 
sports or undress for a swim. I was such a poor specimen 
of physical development that I was constantly self-con- 
scious and embarrassed And I felt only HALF-ALIVE 

Then I discovered “Dynamic Tension.” It gave me a 
body that won for me the title “World’s Most Perfectly 
Developed Man.” 

When I sav I can make vou over into a man of giant 
power and energy. I know what I'm talking about I've 
seen my new system, “Dynamic Tension,” transform hun- 
dreds of weak, puny men into Atlas Champions 


Only 15 Minutes a Day 


Do you want big, broad shoulders—a fine, powerful chest 
—biceps like steel—arms and legs rippling with muscular 
strength—a stomach ridged with bands of sinewy muscle 

-and a build you can be proud of? Then just give me the 
opportunity to prove that “Dynamic Tension” is what 
you need 

No “ifs.” “and,” or “maybes.” Just tell me where you eens Eee 
want handsome. powerful muscles. Are you fat and flabby? World’s Most Perfect- 
Or skinny and gawky? Are you short-winded, pepless? ly Developed Man.” 
Do you hold back and let others walk off with the prettiest 
girls, best jobs, etc? Then write for details about “Dynamic 
Tension” and learn how I can make you a healthy, con- 


fident. powerful HE-MAN 
Hes eee eee SSS SSeS eee ee ee eR 


“Dynamic Tension” is an entirely NATURAL method. a 
a CHARLES ATLAS 


Only 15 minutes of your spare time daily is enough to show 5 nen 900 
amazing Ss s—t ’s actus the > Ten: ng ep 
— —_ and it’s actually fun! “Dynamic Tension : 345 Geet 23rd Street 
PD New York 10, N. Y. 
Send for FREE BOOK a: I want the proof that your system 
& “Dynamic Tension” will help make a New 
@ Man of Me—-give me a healthy, husky body 
Mail the coupon right now for full details and Tl send # and big muscular development. Send me your 
you my illustrated book. “Everlasting Health and Stren:th.” free book, “Everlasting Health and Strength.” 
Tells all about my “Dynamic Tension” mp 
method. Shows actual photos of men I’ve 
made into Atlas Champions. It’s a val- ' 
uable book! And it’s FREE. Send for /"#ti7y ' 
your copy today. Mail the coupon to RG ry : ene 
me personally. CHARLES ATLAS, | 3m ‘ 
Dept. 112, 115 East 23rd St. New (2 {| HY 
York 10, N. Y. oS. “4 


a 


& 
&@ Name 
’ 


/H =. (Please print or write plainly) 


City State , 
Check here if under 16 for Booklet A 
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LL SHOW YOU HOW 10 SUCCEED..RADIC 














A RADIO SERVICE A GOOD JOB IN RADIO & RADIO-ELECTRONIC 
BUSINESS OF YOUR OWN TELEVISION BROADCASTING SERVICE ENGINEER 


Ft. Spreyberry, one 
of the country's fore- 
most Redio Teachers. 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


RADIO + ELECTRONICS « TELEVISION 


The offer I make you here is the master my entire course in your 
opportunity of a lifetime. It's your spare time. It will not interfere in 
big chance to get ready for a won- any way with your present duties 
derful future in the swiftly ex- Along with your Training. you will 
panding field of Radio-Electron- receive my famous S8USINESS 
ics INCLUDING Radio. Televi- BSUILDERS which wil) show you 
sion, Frequency Modulation and how to make some nice profits 

Industrial Electronics Be while learning 

wise! NOW'S the time to 
\ start. Opportunities ahead Prepares You for « Business of 





are tremendous! No pre- Your Own or Good Radic Job 
vious experience is nec- My training will give you ine broad. 
essary. The Sprayberry fundamental princ pies s 
Course starts right at a eoces ound, m x tter wt ‘ t neh 
. . of Radio you wis to specia ize in. 
the beginning of Radio make it easy for you to learn Radio Set 
f ti J You con t get lost - Repair and Installation Work, 1 te 
gets the various subd- you how to install and repair Electr 
or prac ca easy ~ jects across in such a Be -_~ —7/™ In fac ou" be af 
qua 


i E A H N N G - clear, simple way that ~ 
= equipped with the skill and knowledge 
L you understand and re- to perform efficiently and to make a 


member. And, you can wonderful success of yourself. 
JUST ! ! 
et ee SPRAYBERRY TRAINING GIVES YOU BOTH 


able new hook ex 
mate Rustic Sow te TECHNICAL KNOWLEDGE—SKILLED HANDS 
' ere * cirealt. Inctades trar ' fact a Test 
tiene « ~ * only one right way to learn Ra- cent of outlay for manufacture 
ne of ol Redte aymbele. Send tor o EI must get it through Equipment which is not only expensive 
te 5 . . str nplified lesson udy combined with 
FREE heok ert Ai actual ‘‘shop'’ practice under the per- Read What Graduate Says 
' . tre ; sonal guidance of a qualified Radio “One Job Nets About $26. oo” 
Teacher. It's exactly this way that 2 
Sprayberry trains you... . . supply **Since last week I fixed | 
ing real Radio parts for learn-by-doing £00d-paying jobs and right | 
experience right at home. Thus, you yan S 28 empiiier sy 
ob alone will net me at s 
learn faster, your understanding is long as my work keeps 
clear-cut. you acquire the practical . 
**know how’ essential to @ good-pay- 
tine Radio job or a Radio business of z ining’ and I am t afraid to boast 
goaavasany ACADEMY OF RADIO your own about it ADRIFN BENJAMIN, Nort 


Sorayberry. President Grosvenordale, Conn. 
om 55125, Pueble, Colerade I'll Show You a New, Fast Way to Test 
Please ru FRE MAKE MONEY Radie Sets Without Mtg. Equipment. DON’T PUT IT OFF! 


ow 
The ve 7 same Rate Parts 1 supply Get the facts about my training— now! 
with ‘ wy Take the first importar er ow 
perience in Radio hen air w ker 7 the money-making re of ve 
tapted through an exclusive T All features are fully explaine 
ry wiring procedure to i] > illus trated FREE ‘at 
plete. fast, accurate Radic . , r me with 
e-shooting Thus r r ab) a Nh he fiad te 
State , t : t 
lope or paste on per - erry methods, you do not have cE! 


y portca 
— 2 — << 
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NOW is tHe time TO 
PATENT aAnb SELL your INVENTION 


Now, more than ever before, is the right time to patent your invention, Why? 

use manufacturers everywhere presently engaged in war production 
are looking ahead to the future by buying up patent rights now, so they will 
have new and attractive items to make and sell for civilian consumption as. 
soon as the war is over: This is what happened during and after the last war. 
Hence, the smart thing for you to do is to look ahead to the future too. 


Protect your invention and yourself by applying for a patent now. if pA TENT GUIDE 7 
“PATENT GUIDE” EXPLAINS WHAT TO DO a: yt INVENTOe :| 


RVEV 2 - " 8 ~ E 

Our “Patent Guide for the Inventor” answers many important questions . SON. 
concerning Patents that inventors constantly ask. It tells what facts, de- 

tails, drawings, sketches, etc. are necessary to apply for a Patent; how 

to protect your invention through dated and witnessed disclosure; how 

to do this AT ONCE to safeguard your rights; how Patent Office Records 

can be checked to determine whether the invention is probably patent- 

able before filing fees need be paid; discusses costs involved and a 

practical way these can be paid as the application progresses. It tells 

how some inventors secured financial backing; how many simple in- 

ventions have proved large commercial successes; how Patents covering 

improvements also can be profitably utilized and marketed; tells count- 

leas other facts of interest. 


WHY YOU NEED EXPERT ASSISTANCE 


The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But these 
features must be legally and concisely set forth in the form of “claims.” 
This phase of the procedure is so complex that the Patent Office ad- 
vises the Inventor to engage a competent Registered Patent Attorney, 


eo Mechanical 
serving inventors ior more n 20 years. 
Movements 
TAKE FIRST STEP NOW 


With the Patent Guide you will receive also Free a “Record C LAR E | ig 3 A. 0'B Q | ‘3 N : 


of Invention” form which will enable you at once to establish 
the date of your invention, before you file your Patent applica- E; HARVEV K JACO B g 0 N 
tion. This step costs you nothing yet may be vital to your suo- 

cess. Remember —in Patent Matters, ACTION is IMPOR- 
TANT. Delay can be costly. Mail the coupon in an envelope 


or paste it on a penny postcard NOW, 
52-M Adams Building, Washington 4, D. C. 


i 
CLARENCE A, O'BRIEN & HARVEY B. JACOBSON | “Patent Guide for the 
“Worthy of your Trust” | ine | i form ¥REE. This a, not -- a 
| 
In 
| 


Pe IRE Oe Ee RE A Re 


= ee ee 


ee eS 


aoe e 


CLARENCE A. O'BRIEN & HARVEY B. Jacosson | 
Registered Patent Attorneys before the United States Patent Office 


Registered Patent Attorneys 
52-M Adams Building 
Washington 4, D. C. 
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That Helicopter Book 
Is Still Hovering 


More 
helicopters by Devon Francis 
was made that Mr. Francis had written a 
book on the subject. Please tell me if the 
book has been published, and where I can 
get it—E. B. B., Austin, Tex 


than a year ago you ran a story on 
The statement 


Staff writer Francis tells us that, owing to 
the recent paper shortage, he has had to deal 
off the bottom of the deck on the helicopter 
book. It is now scheduled for publication 
spring by Coward-McCann, Inc., New 

Meanwhile Francis has just had an- 

book published—“Aviation: What 
Should Know.” It is issued by 
Most bookstores have it.—Ed. 


nert 

York 
other 
Everyone 
Bobbs-Merrill. 


Jitterbug Mice Are Now Admitted 
to Scientific Consideration 


How MANY readers know that the word 
“jittery” has made its debut in the strato 
sphere of scientific and technical language? 
Looking over my copy of The Journal of 
Heredity (Special 
Jax-Mouse Issue) for 
September 1945, my 
startled eye fell upon 
the title “Linkage of 
Jittery and Waltzing 
in the Mouse.” From —~y 
the opening para- ba 
graph of the article, (e% . 

1 learned that: “Jit- | 

tery is a new reces- 

sive juvenile lethal 

mutation in the 

mouse characterized 

by muscular inco-ordination and tetany.” 
The article also warns me against confusing 
jittery mice with pirouetting mice and with 
waltzing mice. There’s no danger; I keep a 
cat.—P. S. T., Bloomfield, N. J. 


sie 
5 Rs 


How to Save Face land Hands) 
in Soldering Gasoline Tanks 


Your article about a gas-stove steamer in 
a recent issue brings to mind a trick of 
welding or soldering tanks that have held 
inflammable liquids. You fill the tank with 
water and, while it is full, stick a candle on 


16 


something that will float, put it in the open- 
ing, and light the candle. Then drain the 
tank, leaving the candle burning. When the 
water is all out, go ahead with the welding 
or soldering without fear of losing life or 
limb.—E. E. S., Tinian, Marianas Islands 


Here Are Some Uses 
for Milk-Bottle Wire 


I nave been saving the pliable wire that 
fastens the outer paper caps on our milk 
bottles and find that it’s good for hanging 
pictures and Christmas-tree ornaments, 
mending torn places in screens, and fasten- 
ing beanpoles to the supporting wire. You 
can also use it for stringing and grading but- 
tons according to size, type, and color. A 
fisherman can find his hooks quickly and 
easily if they are strung on this wire ac- 
cording to size, and 
hung over the edge of 
the tackle box. It is 
good for stringing 
washers and taps for 
hanging on a 0»nail 
above the workbench. 

Then you can take a 

wire coat hanger, bend 

it in whatever shape 

you wish, pad it with 

newspaper, and cover 

with green tissue or 

florists’ paper as a 

base for fastening on flowers with these 
short wires. I have no doubt that many other 
uses abound.—F. B. L., Knoxville, Tenn. 


Gap in Red Line Means 
Lost or Borrowed Copy 


Here is my subscription to Popular Science 
for another two years. I note with interest 
the improvements made from time to time 
in the make-up—such as the red line on the 
back.—R. H. F., Montclair, N. J. 


The reason for that %-inch red stripe that 
slants across the spine of the magazine may 
not be apparent to new readers. When back 
numbers are arranged in proper sequence on 
a shelf, the stripes form an unbroken diago- 
nal line. Any breaks will show where copies 
are missing.—Ed. 


“Horsepower” Defender 
Kicks Back at Critic 


IN one of your recent issues, W. B. R 
stated his opinion that “horsepower” should 
be abandoned for a modern term because 
the age of the horse is past. The term was 
devised by the scientist James Watt to indi- 
cate the rate at which work is done when 
550 pounds are raised one foot; this was con- 
sidered approximately the work a horse could 
do. Just what would be the point in aban- 
doning this term, with its definition, for a 
new one that couldn't possibly be any sim- 
pler?—-J. D. McT., Noel, Mo. 
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7 FREE BODK 7," 


AVENTOR: 


TO PROTECT THEIR 





INVENTIONS 





Practical and novel inventions are in big demand today. 

The opportunity for quick money is enticing. Sales sources 

are many if your invention has merit. But, be sure—before Invention Record 
you place your device in strange hands—that it is fully 

protected. A United States Patent gives you this protec- Know How Successful 
tion. The first step toward inventive success always is— 

and always has ate application for a U.S. Patent. Inventors Protect and 
There is no other way to protect your invention in Sell Their Inventions 


accordance with the laws of this country. 
Our new FREE Rook is the latest volume be In- 
book 


MAKE THIS RECORD NOW If you have an in- ventions and Patents off the press. It's 
geation, and vik to, secure it ~ the future, act at once. Have it every inventor should have. Mail the coupon taday 
ated now and recorded in our office. We will send you this FREE = ce and Se 
Invention Record Form for the purpose. Fill out the Invention Sens Cae eae oer these impertent facte— 
Record Form fully describing the nature of your invention. Make How to know if there is a prior U. S. patent 

a sketch of its main features. Mail it to us and we will record the on your invention. 
date it was received in our office. The earlier the date the better How to save steps in getting patent reser: 
your chance of combating rival inventors who may lay claim to How we prepare your application for presen- 


your idea later. Don’t delay a single minute in taking this im- tr von, ae patent +. = oo = 


MODERN BUSINESS W ANTS INVENTIONS FR E i’ 





portant step. Your whole future may depend upon it. Mail the 
coupon for our FREE Invention Record Blank and New FREE something I ste ae 


Book Today! How to obtain funds to ‘patent and pro- 
mote your invention, P 
. ‘ P How to find a buyer or backer for 
HOW WE SERVE YOU AS REGISTERED [your invention. _ 
PATENT ATTORNEYS The U. S. Patent Office How to protect yourself in 
strongly recommends—unless the inventor is familiar with such making royalty agree- ta 
matters—that he employ the services of a Registered Patent Attorney ments. 
in the preparation of his Patent Application. We are Registered These and many other inven- 
Patent Attorneys fully qualified to represent you at the Patent Office. tive facts you'll learn by 

° : ¢ reading our new FREE 
We have had long experience in studying hundreds of types of Book, ‘“How to Pro- 
inventions. This gives us the ability to judge your invention and to tect, Finance and 
describe it accurately and convincingly in technical language. It Sell Your In- 
gives us the perception to center arguments upon those details of vention.” 

ir inventic which, in our judgment, will be looked upon most 

favor ably by “the Patent Office Examiner. 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family. Act Today! 


We paint no glowing road to fortune—but if you have 
an invention... if it serves a definite new nee ‘ 
if the public accepts it—we can tell you it may provide 
the security and benefits you are seeking. 


MeMORROW & BERMAN 
Patent Attorneys 
142-G Atlantic Building 
Washington 4, D. C. 
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Next time you say ... “filler up” tell your 
gas station attendant to add Pyroil to 
clean your motor and keep it clean... 
to provide a clinging surface of lubrica- 
tion to your cylinder walls . . . to provide 
easy winter starting. Two ounces of 
Pyroil A in your gas tank for each 5 gal- 
lons of gasoline ... two ounces of Pyroil 
B for each quart of oil in your crankcase 
does it. 


Manufactured and Guaranteed by Pyroil Com- 
pony, W. V. Kidder, Founder, 102 Main Street, 
la Crosse, Wisconsin. 

PYROIL COMPANY 


102 Main Street, La Crosse, Wisconsin 


I want my car to last and run properly. Please tell me 
more about Pyroil and how it can accomplish this for me. 


Name 
Address 


City or Town 


Jerry, the _ talking 
dog is on tour enter- 
taining hospitalized 
veterans, by courtesy 
of the PY ROIL Com- 
pany. 








Be It Ever So Quonset, 
There’s No Place Like Home 


Your fine article 

“How You Can Use 

Surplus War Mate- 

rial” in a recent is- 

sue of your magazine 

leaves but one ques- 

tion in the mind of 

this foot-weary and 

mentally exhausted 

house hunter. Where 

can Quonset huts be 

bought? Perhaps 

some data on con- 

verting one of them 

to family use to relieve the critical housing 

shortage would be worthy of some space in 
P.S.M.—T. E. M., Canton, N. Y. 


How Can You Ease a Young Boy 
into Mechanical Problems? 


I Have a son eight years old. He seems to 
have a mechanical bent, and I want to en- 
courage it in every possible way. But the 
dickens of it is that I don’t know enough to 
do anything for him except discourage such 
ambitious projects as making an automobile 
by fitting an old motorcycle engine to his 
express wagon. What I would like is sug- 
gestions for training this kid along mechani- 
cal lines. I'd like something that is even 
simple enough for me. Then together we can 
make a contrivance that actually works, 
thereby accentuating the positive and elimi- 
nating the negative —F. X. J., Los Angeles, 
Calif. 


Fluorescent Tubes May Be Down 
but They’re Never Out 


BurnNep-out fluorescent tubes can still be 
used. You can take a neon-sign transformer 
and connect it to several of these tubes in 
series. The tubes will light, but not quite to 
their full brilliance.—J. C., Euclid, Ohio. 


FLUORESCENT light tubes that are burned 
out make very attractive and substantial 
towel racks. You simply use metal brackets 
at the ends. These have holes to fit the pins 
at the ends of the tube, and they are screwed 
to the wall.—R. W., Pearsall, Texas. 
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AUDELS REFRIGERATION 
AIR CONDITIONING GUIDE. 2.94 


from Cover to Cover—1280 Pages, Fully Llius. Covering 
_ ie principles, servicing, operation & repair of household, com 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


AvpEIS CARPENTERS & BUILDERS 
GUIDES—4 Vols. .................$6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 @ vol. 


A practical quick ready reference book for auto mec’ hanies, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
fiesible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It shows clearly how to wire apparatus for prac- 
tically all fields of electricity. Each diagram is complete & selif- 
explanatory. Highly Endorsed Pocket Companion. 


AUDELS PLUMBERS & STEAMFITTERS 
GUIDES ols. 6 


eese 
A ,oUlD Trade Assistant & Ready Reference. “Explains in in p! ain 
language & by clear illustrations, diagrams, charts, graphs pic- 
tures principles of modern plumbing pr actice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols.—1670 Pages— 
Diagrams. Pocket size. Each Vol. Sold Separately $1.50 @ vi iL 


AUDELS POERT METAL WORKERS 
HANDY BOOK 


Practical inside n BOO m. Fun lamentals of Sheet ‘Metal ‘Work. 
88 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, Hgures, pointers in everyday language. Ref. Index. 


AUDELS SET META L 
PA ERN LAYOUTS. Layout 3 Men & 


Develo ATT by Experts for Sheet Metal ’ Workers, 

Mechanics, A Practical Encyclopedia in 10 Sections, size 7 x 10 
x 21125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting, Pattern Development & Shop Procedure. 


AUDELS ANSWERS ON 
BLUE PRINT READING. ...... 


For Mechanics & Builders. Covers all types of blue print re reading 
including ship & airplane. 376 pages, NI illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
x 2. Indexed. 5 sections. l—Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use B. 
Slide Rule. 60 chapters. Easy to read and understand A sb 
companion that answers your questions. 


AUDELS MATHEMATICS 
GALEULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 ill 
Practical mathematics cas beginning. How to figure rote 5 
Easy, correct methods covering @ complete review. LIL & Indexed. 


NDY BO F 
APRACTICN A ELECTRICITY . 


For maintenance engineers, electricians & all electrica ‘workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy form— including Marine Wiring, Radio Principles, 
Welding. Indexed. A Key to 8 practical understanding of electricity. 


AUDELS RADIOMANS GUIDE.. 


A key to the practical understanding of radio including Freque ney 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference lodex. 
Authentic, clear, concise. 


AUDELS ELECTRONIC DEVICES... $2 
Tells What You Want to Know About Electric Eye. Easily Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Obm's Law, 
wiring diagrams, etc. 


AUDELS WELDERS GUIDE......... $1 


A concise, practical text on operation & maintenance of al! 
machines for all mechanics. Over 400 pages, illustrated. Cove 
methods of electric and acetylene welding including sirplap € a 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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AUDELS 


MECHANICS | 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
lobor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home, Start the Easy Payments if satisfied. 


weeweeseCUT HEREseew aes 


MAIL ORDER 


i a MEO. AUDEL & CO.,49 W. 23 St.,New York 10, N.Y. 
Please mail me for 7 days’ free examination the books 
g marked (X) below. I a ae to mail $1 in 7 days on each 
book or set ordered, and to further mail $1a morth on each 
¥ book or set ordered until I have paid purchas= price. 
| If I am not satisfied with Guides I will return them. 
1 = Audels 


Guide . 

9 DAudets 
Audels 
If —Audeis 
Audeis 
i _Audels 
_Audels 
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(4 vols.) . 
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“ELECTRICITY 
CALCULATIONS . 
atSl.each . 


100 
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Pre 
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re Volume 


L at $1.50 
1, #8, O08, IV, V, VE, VEE, VOR, EX, X, XE, XO 
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Wearever Pace- 


maaer 
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set in fine 


box, $3.75 


STAND- OUT 


in new ways 


1. NEW VALUE: 14 Karat Gold point; 
larger ink capacity; “C-Flow” feed; 
telescope-precision Construction. 

2. NEW WRITE -ABILITY”: Finest,smoothest- 
writing pen ever made by America’s 
Largest Fountain Pen Manufacturer. 
3. NEW BEAUTY: Advance, fit-the-hand 
design, interpreted in distinctive pearly 
stripes. In maroon, golden brown, green 
and black; with matching pencil. Made 
by David Kahn, Inc., North Bergen, 
N. J. (Established 1896) 


Other famous WEAREVER selections: DeLuxe 
Pen $1.00, set $1.90; Zenith Pen $1.95, set $2.75. 
WEAREVER Refill Leads 


by Americas Largest 
Kuntar Pn Many wjaclurer 
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Idea for Speeding Service 
at Soda Fountains 


I HAve been in many soda fountains and 
other places that serve ice cream. I have ob- 
served that when you order an ice-cream 
cone or sundae, the clerk almost always has 
to lift two or three lids on the fountain 
freezer before locating the right compart- 
ment. Why don't manufacturers make these 
freezers with the lids of heavy transparent 
plastic and have a cold light inside the 
freezer so that the time wasted looking for 
the right flavor could be eliminated by 
merely glancing through the top?—W. G. E., 
Charlevoix, Mich 


Might Be Used for Loading 
Pugilists’ BX-ing Gloves 


I AM an apprentice electrician, and I'd like 
to know what can be done with those knock- 
out slugs from electrical boxes besides selling 
them for scrap or shoring up wobbly furni- 
ture.—W. H. R., Los Angeles, Calif. 


She Advises Feminine Touch 
in Table of Contents 


May I suggest a more detailed table of 
contents for your magazine? It would be 
helpful if the following features were grouped 
under the heading “Of Interest to Women” 
New Ideas from the Inventors, What's New 
in Modern Living, For Home Owners, and 
the Shipshape Home.—L. L., Salem, Ohio. 


How to Signal Mail 
for Special Attention 


May I suggest an idea that would be use- 
ful to everybody? When you receive a black- 
bordered letter, you know at first sight it is 
bad news. Why not 
have red-bordered en- — | ay 
velopes and use the \ iad 
same principle for ur- a 
gent letters?—R. LL. S 
Jadotville, Belgian 
Congo. 


The only reason we T 
can think of is that 
the bill collectors 
would grab the idea 
as sure as shooting. 

Ed. 
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what will }()// 
be doing one 


year from /{)))// 


YOU'RE too smart to stay in the same old job rut! You 
know that you have one life—that’s all. So you’ve thought 
about doing something that would advance you in your 
work, increase your income. 

The time to get started is now. And you can take the 
first step toward Personal Success this very minute! Just 
look over the coupon below and mark the I. C. S. Course 
in your field of interest. Then mail it — today! 

We'll send you complete information on the Inter- 
national Correspondence Schools, and how they can 
give you the sound, practical training you need to get 
ahead faster. Cost is low, texts are easy to understand, 
and every student gets personal service. The time to 
“take steps” is RIGHT NOW! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7641-L, SCRANTON 9%, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 
Air Conditioning and Electrical Courses eS Ship Drafting © Textile Designing 
Piumbing Courses © Electrical Drafting O Ship Fitting O Woolen Manufacturing 
© Air Conditioning © Electrical Engineering © Shop Practice 
© Heating OC Plumbing o — ee Electric ney Mill Workers ie 
© Refrigeration (© Steam Fitting tical Electrician c Design ing ~ 
Chemistry Courses O Practical Telephony O Welding, Gas and Electric 8 Arthmeus cr Bookkeaping® 
© Chemical myenorng O Telegraph Engineering Radio Courses Cor 
© Chemistry, Analytic Internal Combustion © Electronics © Business Managem 
© Chemistry, Industrial Engines Courses © Radio, General D Certified Public ,— a 
DO Chemistry, Mfg. Iron & Steel © Auto Technician () Aviation (0 Radio pee DC Coll Preparatory 
© Petroleum Refining ( Plastics (© Diesel-Electric O Radio Servicing C Commercial 
© Pulp and Paper Making O Diesel Engines © Gas Engines © Cost Accounting 
Railroad Courses 
Civil Engineering, Archi- Mechanical Courses OAir Brake (Car Inepector O Federal Tax 
tectural and Mining Courses [ Aeronautical Engineering CD Locomotive Engineer D First Year College 
© Architectural Drafting © Airplane Drafting CD Locomotive Fireman CD Foremanship 
© Are ay, F e ee Sageeese Co 5 Goad’ Engtish 
, © Bridge and ‘oreman ) Foundry Wor! 
O Building Estimating CO Heat Treatment of Metals Steam Engineering Courses 0) High School 
OC Civil Engineering © Coal Mining CD Industrial Engineering S et Pa * O Higher Mathematics 
Oo 
OD 
Oo 








Railroad Section Foreman D French 





© Contracting and Building © Industrial Metallurgy Cc ©) Ulustrating 

OC Highway Engineering D Mechanical Drafting Engine Running Q Motor Traffic 
© Lumber Dealer © Mechanical Engineering Marine Engineering Postal Service 
O Reading Structural Blueprints © Mold-Loft Work team Electric 5 Salesmanship 
OC Sanitary Engineering OC Patternmaking O Steam Engines i 

O Structural Drafting C Reading Shop Blueprints Textile Courses 

© Structural Engineering 0D Sheet-Metal Drafting CD Cotton Manufacturing 

O Surveying and Mapping O Sheet-Metal Worker © Rayon Weaving 


Name. Age.. .. Home Address. 
“Present 
ositi 











a Pi 
Canadian residents send coupon te “International ‘Correspondence Schools Canadian, Lid., 
British residents send coupon to 1. C. 8., 71 Kingsway, London, W. C. 2, England. 
DISCOUNT TO DISCHARGED VETERANS— SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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PROFIT BY THE EXPERIENCE 


how original or practical your invention may be, the com- 
NO MATTER HOW GOOD * © © mercial value of your patent protecting that invention de- 


pends almost entirely upon the careful, capable preparation of specifications and strong claims covering it. 
You assume a risk if you entrust your patent application to anyone who is not thoroughly experienced and 


entirely familiar with all intricate phases of patent procedure. 


SEND AT ONCE FOR THESE BOOKS ... THEY'RE FREE 


Here are two plainly written books which this thor- 
oughly experienced, dependable firm will be glad to 
send you absolutely free. ‘‘Patent Protection’’ tells you, 
step by step, how to safeguard your invention. . . tells 
you about pertinent Patent Laws .. . illustrates 115 
mechanical movements that may help you develop, 
complete or improve your invention. ‘‘When and How 
to Sell Your Invention’’ gives you valuable ideas on 
how to commercialize your patent . . . discusses royal- 
ties, infringements . tells you how to approach a 
manufacturer. Sent with books is free ‘‘Evidence of 
Invention’’ form which may help establish the date of 
your disclosure to us ... an important date should 
another inventor file application for a patent on the 
same invention. 


GET THE COUPON INTO THE MAIL AT ONCE, 


6 FACT-PACKED PAGES 
1 fo) Mice) Lut Rilel, mize) 
INVENTORS AND THE 

IMPORTANT “EVIDENCE 

OF INVENTION’ FORM 


POPULAR SCIENCE 





OF OTHERS .... 


4 Victor J. Evans & Co. has helped and wisely advised individual in- 
HERE s EXPERIENCE * ©* © ventors for almost half a century. Our staff is made up of specialists 
. +. men who are intimately familiar with patent application procedure, They are skilled in the preparation 
and presentation of patent drawings, specifications and claims. Their knowledge will save you time, trouble and 
money. Their object is to secure for Evans clients the strongest possible patents which their inventions warrant. 


READ THESE QUOTATIONS FROM TYPICAL 


LETTERS DRAWN FROM OUR FILES* 
“... I wish to thank you for your kind cooperation, 
and assure you that if I or any of my associates are 
in need of a patent lawyer in Washington, we will 
certainly recommend your services .. .”" D. C. M. 
“. . . I wish to thank you for the Patent Papers 
just received, and wish to say that my dealings 
with you have been satisfactory, and very pleas- 
ant. And, that the time may not be too far away 
when I may employ your services again . . ."’ F. T. F. 
“. . . 1 wish to express my appreciation for your 
services and congratulate you upon the successful 
prosecution of this application .. .”" J. R. J. 
"Names and addresses upon request. 
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PRESENT DEMAND FOR NEW PRODUCTS 
a Golden Opportunity FOR INVENTORS 


Today, the opportunities for inventors are almost unlimited. Manu- 
facturers everywhere are crying for new, practical ideas and im- 
provements on products and processes of manufacturing. But—to 
be in the best position to talk to manufacturers you should file 
your application for a patent FIRST ... manufacturers prefer it 
that way. You act quickly. Remember. . . your patent will 
give you 17 years “exclusive right to make, use and sell.” 


TEA G) 
Vaerber. Vr. Foane 


Registered Patent Attorney 
Main Office: 940P Merlin Building, Washington 6, BD. C. 
Pittsburgh Office: 521-C Empire Bulidi 
Los Angeles Office: 738-C Security Buliding 
Rush by return mail fr copies of your books, ‘*Patent Pro- 4 
tection’’ and ‘‘When an fow to Sell an Invention’’—also im- 
portant—‘*Evidence of Invention’’ form. 
Name 
Address. a 
City and State.... ° eeeee 
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REFRIGERATION 
AIR CONDITIONING 


Air Conditioning and Refrigeration are among the great in- 
dustries of today and tomorrow. Installations everywhere — 
in restaurants, shops, homes, etc., need service. Thousands of 
businesses are waiting for new installations. Today, more and 
more homes are being air conditioned. The Refrigeration and 
Air Conditioning industries are headed for greater prosperity 
and men who have the “know how” and experience should ride along. 


Train Now exienncacbecies 


Experts predict large demand for men to 
install and service Air Conditioning and 
Refrigeration equipment... Rise to the 
kind of job which requires @ competent, 
trained man whocan carry the responsi- 
bilities of installing costly equipment and 
maintaining it. If he knows the answer 
when he is called in for ro. his 
reputation grows grow also. 
Follow This Wayto toKnowledge 
If over 17, and under 60, here’s all it takes to get 
ou ready for experience in this modern indus- 
ry. Just invest a limited amount of your spare 
time— while you are still om your present ob. 
Through our lanced training, you learn firs 
through home study, how to handle Installatio ~ 
Maintenance & Service Work on Refrigeration 
and Air Conditioning equipment. Then you can 
get practical training in our big shops under ca- 
pable instructors—experie need men who'll take 
& pe rsonal interest in helping you learn. When 
you're through you should have knowledge that 
= enables you to get started in this vast industry. 


UEI pebing © is easily understood by mechani- 
eallyinclined men. Youg 1inexperience when you 
complete your course. Equipment, tools and per- 
sonal following can accumulate as you progress. 
Soon you may find it wise tosetup your own shop. 


GET FREE FACTS RIGHT NOW! 

Y It costs you nothing to get al! the facts about 

thie great fleld. Simply mail the coupon below 

and we'll teil you, without obligation the soe, 
sensational story of what's ahead in Refri 

tion and Air assasaut the 


UTHITIES E INSTITUTE 
1314 W. BGeiden Avenue, Dept. 3125, Chicage 14, IH. 


ities in 


Please send me the FREE FACTS about 
have marked 


Air Conditioning and Mechanical Refrigeration. 
the one that interests me most. 


Air Conditioning | Mechanical Retrigerati 





NAME 








crry. ZONE . STATE... 
Leoawaseeeeaewusoeoeece caeaeeeanasd 
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hould I say offer? 
proffer? tender? present? 


HERE'S T 


> © \on | WORD 


for your exact shade of meaning! 


THE MERRIAM-WEBSTER 
BOOK OF SYNONYMS 


An Entirely New Work by the Famous Editorial Staff of 
Webster's New International Dictionary, Second Edition 


LARIFIES the distinctions 

between Synonyms, giving 
their Antonyms and Analogous 
end Contrasted Words, ex- 
plains the differences in their 
shades of meaning, and illus- 
trates usage by classic and 
contemporary writers. An es- 
sential tool for writers, 
speokers. Alphabetical list- 
ing ond cross-indexing 
every entry. Webster's Dic- 
tionary of Synonyms has 
over 900 pages, bound in 
ton library buckram, with 
thumb index. $4.00. At your 
bookdeoler’s or from the 
publishers. 


G. & C. MERRIAM CO. 
§32 Federal! Street Springfield 2, Mass 
MONEY- 


LEARN maxinc _ CARTOONING 


in orans Mog - 4A. Easy 
“Winnte 


” 





As it Seems. 
? many others, Earn while icarning. 
Sead ie for Pictare Chart (to test your sbility). onan 


of successful students, and full details. (State age.) 
of Cartooning, Philadelphia 1, Pa. 


YOU CAN LEARN TO 


. DRAW 


--~5 —» Train — 
Spare Ti 





Pisa your future A now in a eid 
where training pays. We teach Art from 
the beginning and prepare you for a 
commercial art career. Trained artists are 
capable of earning $30-$50-$75 A WEEK! 


COMMERCIAL ART DESIGNING 


ALL IN ONE COMPLETE COURSE 
Many of our most successful graduates never studied Art before 
enrolling with W.S.A. Since 1914 our proven, practical 
method has been training men and women 
for successful Art Careers, 2 art _—, 
pe course. Art tor Pleasure 
and Profit’* ob all about = step by step 
oe gradua say and com 
merci eppertunitios or you in Art. 


FREE BOOK qives details 


ngton School of Art, Studie 1312P 

inetten on N.W., Washington 5 .D .C. 

Send me your free booklet and full particulars. 
Age. 





Name 


Iw 
! 
| 
! Address 
1. 
t 





City State. 
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“” MoToR’s New AUTO REPAIR MANUAL 

Shows You How to Service and Repair 
ANY Part of ANY Car! 


TOW you can “polish off” the 
HARDEST jobs the EASI- 
EST way! MoToR’s AUTO RE- 
PAIR MANUAL is ready to 
show you how to repair any- 
thing from carburetor to rear 
end—with the least possible 
amount of time and effort! 
Suppose plain-talking car en- 
gineers from every auto plant 
in America got together and 
showed you al] the things you 
needed to know about repairing 
and servicing the cars they had 
designed and manufactured! 
That's really what you get in 
this big manual! Right at your 
fingertips, the main “dope” 


Gener missions, 


a 
Divi ers. 
Torque rakes, 5 


vatia 
bu 
tionary pow 
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from 150 Official Factory Shop 
Manuala, covering every make 
ear built since 1935! 

Easy to use, too! Quick-in- 
dex leads you to right page in 
jiffy! Just follow simple in- 
structions step-by-step. 


SEE HOW MUCH YOU GET! 

764 pages 8x11 inches, 
bound in sturdy covers. 200,000 
service repair, adjustment, re- 
placement, tune-up facts on 
all makes and models, built 
from 1935 to 1945. More than 
1000 cut-away photos, dia- 
grams, drawings show you ex- 
actly WHAT to do and HOW 
to do it. Used by U. 8. Army, 
trade and technical schools 
everywhere, thousands of auto 
servicemen. 


Now YOU — without cost 
can see for yourself what 
a wonderbook MoToR’s 
Auto Repair Manual really 
is. Try it—FREE for 7 
days! Learn first-hand how 
it can pay for itself the 
first few times you use it. 


SEND NO MONEY 
7-Day Free Examination 


Just mail coupon at right, 
without money! When the 
postman brings your book, 
pay him nothing. First make 
it show you what it's got! 
Uniess you agree this is the 
Greatest time-saver and 
Wwork-saver you've ever seen 
—return book in 7 days and 
pay nothing. Mail coupon to- 
day! Address: MoToR Book 
Dept. Desk 2P, 572 Madison 
Ave., New York 22, N. Y 
Published by MoToR, The 

Leading Automo- 
tive Business Mag- 
azine. MoToR's 
Manuals assure 
high standards of repair work 


Covers 
All These 
Makes! 


Americon 

Bontom 
Auburn 
Austin 
Buick 
Cadillac 
Chevrolet 
Chrysler 
Cord 
Crosley 
De Soto 
Dodge 
Ford 


Lincoln 
Zephyr 
Mercury 
Nosh 
Overland 
Oldsmobile 
Packard 
Pierce Arrow 
Graham Plymouth 
Hudson Pontiac 
Hupmobile Reo 
lofayette Studebaker 
le Salle Terraplane 
Lincoln Willys 





a 


MO' 
Al 


REPAIR 


a 


Clear, Pictured Facts on 
Every Job on Every Car 


Built Since 1935! 


Nearly 200,000 service and 
repair facts on all 31 makes. 
764 «big ages; including 
pages of carburetor text 
charts, illustrations, covering a: 
models. Over §00 charts, tables; 
Tune-up Chart; Valve Measure- 
ments; Compression Pressure; 
Torque Wrench Reading; Start- 
ing Motor; Engine Clearances; 
Generator; Clutch & Brake 
Specifications; Front End Mea- 
surements, etc., Engines; Elec- 
tric, Puel, Cooling, Lubricating 
Systems; Transmissions; Uni- 
versals; Front Ends; Wheels; 
Rear Ends, etc. 


COUPON NOW FOR 7-DAY FREE TRI 


MoToR Book Dept., Desk 2P, 572 Madison Ave., New York 22, W. Y. 
Rush to me at once: (check box opposite book you want). 
0) MoToR’s AUTO REPAIR MANUAL. If O.K. I will 
remit $1 in 7 days, $1 monthly for 4 months, plus 35c 
delivery charge with final payment ($5.35 in all). Other- 
wise I will return book postpaid in 7 days. (Fereign price, 
remit $7 cash with order). 
CO MoToR’s TRUCK REPAIR MANUAL. (Described at 
left.) If O.K., I will remit $2 in 7 days, and $2 
monthly for 3 months. plus 35¢ delivery charges with 
final payment ($8.35 im all). Otherwise I will return 
— postpaid in 7 days. (Foreign, remit $11 cash with 
order). 


Print Name - Age 


Print Address 

City_ Zone No 

. (il any) 

State . — Occupation = 
SAVE 35c! We pay postage if you ENCLOSE fu)! 
payt. (check, m.o.). Same 7-day return refund privilege 
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1 PROWE / can male 
, {09 


severed dd 
Powerful POUNDS 
Vilal INCHES of 


DYNAMIC MUSCLE 
i your ARMS, LEGS, 
BACK, CHEST, 
says 4xd SHOULDERS 


George F. Jowell 


WORLD'S GREATEST 
BODY BUILDER 


.-OR IT WON'T COST YOU A CENT! 


Let me prove to YOU that you can put inches of 
dynamic muscies on your arms! Add inches to 
your chest! Broaden your shoulders and power- 
Pack the rest of your body I can do for you 
what I've done for thousands the world over, 
including many officers and men now in the 
u and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 
I'll Show You My Secrets Of Body Building 


I'l! help you learn the ‘‘Progressive Power Method’’ 
» which I rebuilt myself from a physical wreck 

of more strength records than any other 

or teacher! No matter how skinny or 

y L arm my methods right in 


a 
YMCA au antic 

if you want « physique 
and admiration from wo 
A HE-MAN! Dec 1 at once! The famous book 
Muscies Like Ire will be included FREE! Priceless for the strength 
fant Full of photos of snarvete us power-bedied men who will show 
you what , , r them and how he can do the same 
for y« , *-—-F -- Special Offer today! 


PROVE TO YOURSELF  sowett institute of Prysicat 
N ONE NIGHT! 235 Fitth Avenue 
912-a 


pend .. 25¢ for test Dept. 


from men 


“Moll Pa Mighty Arm.’ feed tt =Mew York 1, #. ¥. 
Sneeethe thrill you'een ive || Sag 
SEND FOR THESE FIVE FAMOUS aah 
COURSES IN BOOK FORM 
ONLY 25c EACH nee! 
er ALL & for $1.00 4 
BOOK WITH PHOTOS OF FAMOUS STRONG MEN FREE 
MAIL COUPON NOW 
Jowett institute of puysicet Culture 
230 Fifth av ee ae 12-A, Mew York 1, _. 
George F. Jowett: ihe courese hosts goed te Sena 
by return matt a. hecked Se... for 
which I Include FRPP book of F HOTOS 
© Molding Mighty Legs 25¢ 
Motaing a hty Arm 25¢ © Molding « Mighty Grip 25 


Molding « Mighty Back 25¢ © Molding « Mighty Chest 25¢ 
(81 plus postage.) No orders less 


) All 5 courses for s: 


Send ali 5 C.0.D 
then 8! «ent €C.0.D 


————— OO 
(Please print plainly Include Zone Number.) 


NAME 


ADDRESS 








Results you want, you cae gel action quickly 
Never before has 4 more helpful book been printed for thos 
@ business of their own, Gathered in th 
the for rect t 


piled this book nd present this 
mple understandable ‘Language They ihe give you 
al a—F- sources for needed materials. short cuts and econo 
my methods for the most profitable results, Hundreds « 
businesses have been built on a product made from a simple recipe 
Opportunities in this field exist everywhere. Choose from any of the 
162.000 facts and 10,000 formulas of which the following are only 
ry Adhesives 
a Anti-Freeze a 10.000 FORMULAS, RECIPES 
utions, Cosmetics 
erages and Liquors SECRET PROFIT IDEAS 
Candy. Gum 
“c ‘heese Cleaning Preparations. Concrete, Copper, 
Depilatories, Dyes, Embaiming Fiuids, Enamel- 
Household Formulas, inks, insecticides, iron, 
* Formulas, Lacquers. Laundry Preparations 
Linoleum, Lubricants, Manicure Prepara- 
tions, Marble (artificial). Metals 
ments, Paints, Paper, Perfumes. 
ishes, Powders, Remedies for M 
Rubber Products. Refrigerants , Solder and 
Soldering. Tooth Cements, Transfers, Transparen- 
cles, Varnishes and Thousands of —— for mak- 
ing all —~ of profitable and pr al things. 
e for ““atter-Wer-Business” 
Repeciany _fescmmontn’ 
Se and War Work. 
a | pam 
‘business of their ow 
This comprehensive - ts 
an accepted authority by 
chemists, schools, industry 
tc. and ts the largest and most 
comprehensive book of its kind 
ever issued. Nothing else like it 
formula 


Photography, 
Beast or Fow! 


Complete 
Book Only 


Cramme ey- 
Invaluable for reference. Ideal for Factory. Home. Farm. 
shop. As necessary as the dictionary and more useful for 
. chemists and salesmen who put up products for profit. 
ALSO INCLUDED! Complete plans: ‘‘D.D.T."* insecticide Also 
Our Ne Book of Money Making Facts 


**The More ¥ M n— Easier an 
immediate Shipe — Sate Deliver: Guar anteed. $2 
Canada or Foreig: 33.25 U.S. Funds. C.0.0. shipments U.S.A. 
ADAMS BROWN COMPANY Books of 5 cae 

De 412, Chestnut Hi 


manufacture 


Sepa Chounce ni 7. Resin. Be 
—PHOTOGRAPHY— 


Whether you are interested in photography for fun 
or as a sound present and future career—get the 
facts as to how N. Y. I. can qualify you for success. 
Home study or resident training. Start now. Indi- 


vidual instruction by experts. Free book gives 
details. 
N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 


10 West 33 St., New York 1. N. Y. 1910) 


¥ leara pista, rapid writing faney 
social and Deslnces . bed 
spere time by my Simplified Method 


to B an Expert 
complished by taking my Courses. Send le for one of my favorite 
ifal flourished bird written 


Pen Points and your name with a bes 


Write today 
. Tevis. “BOX 25R, CHILLICOTHE, mo. 


_ PORTRAIT PAINTING 
AT HOME 


® Good portrait painters who can 
PRODUCE LIKENESSES earn big 
money. Prices today are high; sales 
made before painting begins. We 
teach students to paint true like- 
STuoros, “esses. Write for free booklet. 
STUART STUDIOS, °°" 2832.2! Monorrent circ 


Please send me free book and outline of lessons. 








“THAT NEW MAN 
aia 
CERTAINLY ‘CATCHES when 0 sow enue iE Ue 


business” —when he is obviously an 
I. C. S.-trained man, who under- 


ON’ QUICKLY!” mals what makes the wheels go 


round! 


e Such men get off to a good start 
—and are most likely to really “go 
places.” Would YOU like to become 
a trained man—in a few months 
time, at the cost of a few dollars a 
week? 














e Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


e The worth of I.C.S. training is 
proved by 54 years of service to 
more than five million ambitious 
men—thousands of whom are today 
top-flight leaders in business and in- 


dustry! For complete information, 
mail this coupon today! 


BOX 7642-L, SCRANTON 9%, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which 1 have marked X: 
Air Conditioning and Electrical Courses 0D Ship Drafting 2 Textile Designing 
Piumbing Courses D Electrical Drafting DC Ship Fitting © Woolen Manufacturing 
© Air Conditioning © Electrical Engineering D Shop Practice 
OC Heating OC Plumbing C2 Power House Electric CD Steel Mill Workers Business and 
©) Refrigeration (© Steam Fitting OC) Practical Electrician 2 Tool Designing Academic Courses 
‘ OC) Practical Telephony © Welding, Gas and Electric Accounting Advertising 
Gaon oe aay Cow . woe A Telegraph Engineering [ Asithmetie 0) Reckhecsing 
remica wgwineenn, 
Chemistry, Analytical Interna! Combustion { + Iai ens Ca rreepondence 
Chemistry, Industrial Engines Courses C) Ralio, Ge oe P bl eee 
Chemistry, Mfg. lron & Auto Technician 0 Aviation tadio Operating C Certified Publie Accounting 
Petroleum Refining Dhiesel- Fleet ric [ tadio Servicing 
Pulp and Paper Making © Diesel Engines © Gas Engines Rail 4 Cou ~ : fone ting 
Civil Engineering, Archi- Mechanica! Courses Air Brake (© Car Inspector Federal Tax 
tectural and Mining Courses Aeronautical Engineering Locomotive Engineer First Year College 
Architectural Drafting Airplane Drafting Locomotive Fireman Foremanship 
Architecture Flight Engineer D Railroad Section Foreman French 
Bridge and Building Foreman Foundry Work Steam Engineering Courses Good English 
Building Estimating Heat Treatment of Metals Boilermaking High Schoo 
Civil Engineering © Coal Mining Industrial Engineering Combustion Engineering Higher Mathematics 
Contracting and Building Industrial Metallurgy Engine Kunning Illustrating 
Highway Engineering Mechanical Drafting Sere were Motor Traffie 
Lumber Dealer Mechanical — ring Steam Electric Postal Service 
al Blueprints Mold-Loft Work DC Steam Engines Salesmanship 
v4 ring Patternmaking Secretanal 
ral Drafting Reading Shop Bloeprinte Textile Courses Sign Lettenng D Spanish 
’ ral Engineering Sheet-Metal Drafting D Cotton Manufacturing Stenographys 
Surveying and Mapping D Sheet- Metal Worker CD Rayon Weaving © Traffic Management 


lege Preparatory 


FPG pecxecenevesnevesssccsceavncseesncusssesssssesssccnsensnateaeescates 
" 


City State Hours 


a are t end coupon to internat rre Ltd., Montreal 
" Bible seskdents apon to i. ¢ " ‘ on inglond 


DISCOUNT TO DISCHARGED VETERANS — SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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- Quick, Practical 
' S$hoptTraining 
& to Help You — 


Pirepiire ttt a Feu 


Shou weeks for 


Good 


Kay, Steady Work ard 


a Keal Fulwire /- 


LEARN 
EITHER 


Get Out of the “ONE-OPERATION” JOB RUT! 


Today's better jobs demand men who 
Know, not just one branch of one line 
of work, but the principles and meth- 
ods of MANY BRANCHES. In other 
word ALL AROUND KNOWL- 
EDGE This takes TRAINING. 


If y missed training by 
being ir iform or in war work, 
NOW'S THE TIME TO GET IT. Pre- 
pare in Chicago at COYNE. In amaz- 
short time ; "ll have the prac- 
tical understanding for a real future 
in your chosen f opportunity— 
ELECTRICITY or RADIO 


such 


ingly 


field of 


JOBS IN ELECTRICITY 
Coyne Electrical Course leads to jobs 
such as Armature Expert Motor 
Maintenance, Wiring Contractor, Avia- 
tion or Automotive Electrician, Signal 
and Alarm Work, Power Plants, etc 
See my big FREE Electrical book 


JOBS IN RADIO-ELECTRONICS 
Coyne Radio-Electronics Course cov- 
ers branches such as Radio Manufac- 
turing, Public Address and Sound Sys- 
tems, Television, Frequency Mod! 

tion (FM), and your own Radio RB 

ness. See my big FREE Radio book 


Lifetime Employment Service 
First we help you prepare for a good 
job and future, then assist you in get 
ting located. Many big firms give 
Coyne men preference—this will be 
important to you during slack times 
As a Coyne graduate you can use this 
service whenever you need it, without 
charge. 

Men with Physical Disabilities 
We have facilities for men with physi 
cal disabilities whether caused by war 
or other causes. If you have a physi 
cal disability of any kind check the 
coupon ivr information 
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ON FULL SIZE EQUIPMENT 
IN MY BIG CHICAGO SHOPS 


At Coyne you first get the basic principles, then 
apply your knowledge on real Electrical or 
Radio-Electronic apparatus. You are shown 
each step, then do it yourself. Expert instruc- 
tors take personal interest in you. This way, 
you make rapid progress. A few short weeks 
and you are ready for your field, confident of 
your ability as a Coyne-trained man. 


INDUSTRIAL ELECTRONICS and 
REFRIGERATION—with Either Course 


Two big extra opportunities for the Electrical 
or Radio Man. Right now I include special 
shop training in both INDUSTRIAL ELEC- 
TRONICS and ELECTRIC REFRIGERATION 
at no extra tuition cost. 


Student Finance Plan 


If you are short of money I'll arrange to fi- 
nance most of your tuition and you can pay it 
back in easy monthly payments after you grad- 
uate. We'll help you get a part-time job if you 
wish, so you can earn while learning. I have 
many plans to help you. Send coupon for com- 
plete details. No salesman will call. You are 
the sole judge. Don’t delay. You need Coyne 
training NOW. 


Pick RADIO or ELECTRICITY—Get FREE BOOK NOW 


You make no mis- 
take choosing 
elther Electricity 
or Radio-Elec- 
tronics. They're 
both wonderful 
postwar fields. 
My big FREE 

ach 


COYNE etectricat scuoo. 


500 S. Paulina Street, CHICAGO 12, ILLINOIS 


DECEMBER, 1945 


H. C. Lewis, Pres., 

Coyne Electrical School 

500 S. Paulina Street, Dept. 95-73H, Chicago 12, I. 

Send me your BIG FREE BOOK—for the course checked 

below. Also full details of your Pay-after-Gradua- 

tion’’ plan. 

( ) ELECTRICITY ( ) Send special 

( ) RADIO-ELEC- G. IL. Bulletin 
TRONICS ( ) Physical disability 


NAME 
ADDRESS 


sR Am te tk en a 


stone 





2000 


of Old Line Legal Reserve 


LIFE INSURANCE 


jat age 21) A MONTH’ 
ONLY 128 Other ages 


—— in proportion 
"One Half Permanent Rate in effect 5" year 


Buy as little as $1500. of this solid protection 
—or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are passed on to policy holders. Current 
dividends 912%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$55,000,000.00 


to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified “4” 
Policy at your age and other details. Life Insurance 
is vital 


men or 


CLIP AND MAIL COUPON TODAY 


POSTAL LIFE INSURANCE COMPANY 
Sil Fifth Ave., Dept. M-519 
New York 17, N.Y 
Mail me without obligation complete informa- 
tion about your low-cost Modified “4” Policy 
at my ace 


Name 
Date of Birth 
Occupation 


a Address - 
(Street and No., Zone, City and State) 
=o et a oe 7 a ee a a 








TRI-STATE COLLEGE 
Deg ice + 2/4 yoo, mmm 


B.S. Degree in Civil, Electrical, 
Mechanical, Chemical, Radio, 
Aeronautical Engineering; Busi- 
ness Administration, Accounting, 
Secretarial Science. Short Diploma 
courses, (36 weeks) in Surveying, 
Drafting. VETERANS under the 
G.I. Bill or Public Law 16 can 
complete work here in shortest 
possible time. Special Prep. Dept. 
Also Refresher Courses. 62nd year. 
Tuition, living costs low. Enter 
Jan.. March, June. Sept. Catalog. 
5125 College Avenue, Angola, Ind. 


- DRAFTING 


sed salary, larger senponemitsties, @ real career in- 
pm of "= ‘. job—these are to had by the trained 
draftsma 1.C.8. makes the way 2 thorough, practical 
training open to you. Check up and you'll 7 that nearly 
every ‘‘big name’’ American in engineering and production 
acquired experience at the drafting ard. Man of them 
started by writing for the I.C.S. free booklet. Send for 
it teday! Tt can be the most important act of your life. 


taternational Corressendonce Schools. Bor 76441, Scranton 8. Pa 


MAKE MONEY CASTING soir 
FREE FACTS SENT ~~ — 


Make bund 

of Plaster Casts, quick, easy. 
Sell output to stores, novelty shops, etc. Enor- 
mous profits. No experience. Very little capi- 
tal needed. Start in basement, garage or work- 
shop. Compiete, simple instructions anyone 
can follow. Start now while merchants are 
berring for merchandise to sell. Rush 


PLASTIC ARTS STUDIOS, &. & 5, Dept. 45, Muncie, tnd. 











SPRINGBOARD 
TO SUCCESS! 


THEATRE MANAGEMENT 
The Motion Picture Theatre Business offers big o: 
portunities for trained men. Get into a fascinating 
feild with a peace time future. Train at home in 
spare time. Free catalog. Established 17 » 


THEATRE INSTITUTE “Sn 


Elmira, New York 


Big Money for Workers 


In Home or Shop 


Licensed Concrete Specialists wanted. No experience 
needed. Make Colerglased concrete pottery without molds. 
New, low cost, patented method. Cemetery products 

"§ novelties, tiles, floors, etc. Basement leaksesling. Other 
big pay projects. Bookiet, details free. Men only. 


NATIONAL POTTERIES COMPANY 
_ 542 West Lincoin, ___ Fergus Falls, Minnesota 


BA STUDY AT HOME 


With A Chartered 
Men with legal training win higher po- 
sitions, larger coretns and ere bigger 
successes tn bustin: bite fe Op- 
portunities NOW A — than — before 
ete course inc ~ 20 col! 
textbooks. Send fo 
Roosevelt incor 
Sheridan Road. 





meniniey- 
4610-18, 
Inot 


LEARN MEAT CUTTING 
At Home —In Spare Time 


Get into the vital meat industry. Concise. practical 
Home Training based on 25 years proven instruc 
tion methods used at National’ s famous resident 
school, Preperes you for bigger pay as Meat Cut- 
ter. supervisor. market manager or more money 
in your own store. Go as C. ae ty epere 
ime permits, Diploma, Start NO to 

Soave Tene inte money. Send for FREE bulletin 
today. No obligation 


National School of Meat Cutting tnc., 
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FASCINATING EXPERIMENTS. 


At home—in your spare time—you get real Radio experience 
from these many interchangeable Radio parts and sub- 
assemblies, DeForest’s handy “Block System” eliminates 
unnecessary mechanical work; the convenient spring clip 
connections save a great deal of time. You quickly build 
Radio circuits that work. You experiment with Photo- 
Electric Cell “Magic” .. a 5 tube Superheterodyne Re- 
ceiver .. a Radio Telephone, and scores of other fascinating 
projects. Little | learning Radio at home is so prac- 
oa . < g Sacre 9 and real fun—with DeForest’s modern 
ome 


YOU USE “LEARN-BY-SEEING” 
MOVIES! 


Think of the pleasure, as well as hel 
you get from the use of this DeVR 
Motion Picture Projector and exciting 
“movie” TRAIN NING FILMS. You 
will be surprised how much faster . 
easier ... Home Movies help you un 
derstand Radio-Electronice 
fundamentals. Here’s a 

ferred training method 
morrow—yours today. SEE 

the principles _ = you're 
learning—in mot 

ANI ATED See circuit ac 

tions otherwise hidden from 

the eye. You get this big Radio home 
traint advantage—exclusively with 
DeFORE EST’S. So act now! Mail 
coupon for complete details. 


Sol deol hel INC. 
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VETERANS! 
Big things are hap- 
pening at DeF orest’s 
for veterans! See 
how we can prepare 
you WITHOUT 
COST for a GOOD 
JOB or a BUSI- 
NESS OF YOUR 
OWN in the vast 
Radio-Flectronic op- 
portunity field. 








FASTER-EASIER 


AT HOME 


Se Oe eR eee _ 


See how DeForest’s fascinating SHOP METHOD Radio 
Training at home can help you toward a good start in the 
Billion Dollar Radio-Electronic Field. Write for DeForest's 
BIG FREE book, A ng _ YOU!” that has helped 
many to geod pay jobs. You'll be surprised at the oppor- 
tunities ahead in F.M. Radio, Aviation Radio, Broadcast 
Radio, a Profitable Business of Your Own, Motion Picture 
Sound Equipment, Electronica—plus the exciting future 
possibilities ahead of Television, Radar, etc. 


You Get “ALL THREE” With DeFOREST’'S 
Where else can you get such a combination of PROVED 
MAJOR training features as—(A) — loose-leaf lessons 
prepared under the supervision of Dr. Lee DeForest, often 
called the “Father of Radio;”’ (B) the use of * ‘Learn by dee 
” home movie films and a genuine 16 mm. DeVRY 


ing 
MOVIE P ROJECTOR— and (C) eight big kits of 


“Home Laboratory” 


” Radio parts to give you val- a 


uable practical Radio experience—at home. 
You get an Effective KLmployment Service, too, 
Reside ntial training in our Chicago laboratories 


also availa! 


DEFOREST'S TRAINING INCLUDES INSTRUC. 
TION IN MOTION PICTURE SOUND EQuUIP- 
MENT, FM RADIO AND TELEVISION ... 
No ew we Ae ee ae — 


DeFOREST’S TRAINING BPNCs Dogs, Ee 
, 2535-41 N. Se pay my be OA 


Send—FREE and a OBLIGATION — illustrated beet, “VIC- 
TORY FOR YOU” and 


KIT SUPPLEMENT, # 











res 





ie Ci If under 16, chock here for special informa 
© If a discharged veteran veteran of World War LL, check bere. 
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It's YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


wes there ever such an op- 
portunity to get started 
in electrical maintenance and repair—and at top-notch wages? 
Are you ready—with experience and ability—to cash in on it? 
Others are getting just the sort of background needed—quick! 
practical!—to handle the great variety of electrical mainte- 
nance and repair work TODAY—from this well-known elec- 
trical library. You can too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 
5 vols., 1826 pages, 1724 jillustrations 
Gives you the “know-how” to tackle any wiring or motor 
job. Five books show you HOW —to install all types of motor 
and generator units—to inspect and repair motor starters and 
generators—to diagnose motor and generator troubles—to fig- 
ure new windings for old cores—DC and AC windings—to test 
armature windings—test induction motors, etc., etc. One 
book is full of trouble-shooting charts that show quickly 

symptoms, causes, specific remedies, etc. 

Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 

No money down—special price—easy payments—FREE trial 

McGraw-Hill Book Co., 330 W 42 St., New York 18, N. Y. | 


Send me for ten day free examination the Electrical peste. 


tenance and Library 


$1.00 i 10 

is paid 

sure prompt shipment write plainiy and fll 
Name 

Home Address 

City and State 

Company 

Position 








..to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 


Teaching, Social Work, Osteopathy, Beauty Culture, 
Optometry, Embaiming, Chiropody, Law, Medicine, ete. ) 


..or get an Office Position? 


To get anywhere, you practically MUST nish High School 
FIRST You can complete our simplified High School Course 
in SPARE time at home, as iT as your time and abilities 
ert it Equivalent to resident school work-—prepares you for 
pre-professional examinations, business, ry. 

rd texts furnished. Diploma. Credit for H.S. subjects 

y completed. Single subjects if desired. Low tuition, easy 

ter American School, Chicago, est. 1897—-endorsed by educa- 
tors. Finish your high school education NOW. Write TODAY! 


High Senco! Course 
at Home Finish in 2 Years 


American School, Dept. #946, Drexel Ave. at 58th St.. Chicage 37 
Gentlemen: Send me FREE information covering special train- 

ing in subjects cnecked below. No obligation ou my part. 

[ High Schoo! Course Diese! Enyineering 
Electronics, industrial Srateian and t 

_) Architecture and Building for Men and W: 

C) Automotive Engineering Plastics 

©) Business Management Private Seeretary 
Electrical Engineering Mechanical Engineering 
Elec. and Gas Refrigeration Aviation 
ated Conditioning 

Railway Treisiee 


Name 





Address 
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FIX ANY RADIO 


Amazing New Inv ention 


—* 4 -—F radio sets. New, 
fferent simplifed method 
(\\0 ou to do radio servicing almost immedi 
Ra Previous radio knowledge required 
n¢ Introductory training included. Find any fauit 
Servic! Use a screw driver, pliers, and a piece 
no testers needed. Simple, point-to- 
1) picture suggestions tell you where to 
| look for faults and how to make the repair 
son now plen U_S. Copyrighted. Covers every radio 
ts et ew and old You may try the pian 
ya 10 } el without any risk. 


‘ 4 
gimnpttte® 


Comps 
method 
Read the introductory job sheets 

follow the step-by-step picture 

ice only $1.50 post paid blueprints and fix any radio in 
In lerge Manual form, St«xilin. | minutes inst rs e 
job-sheets. Data on B46 rad complete simplified training ts 
trouble shooting blueprints. yours for only $1.50, postpaid. Rash 

») practical time-saving ie service | order today—ase plan this week 
reveloped by M. N. Bettman, not 


engineer, teacher, and author. Order today SUPREME PUBLICATIONS 


without risk. Satisfaction guaranteed. a> > 9 s. Kedzie. Chicage 12. tt 


part LANDSCAPE 


GARDENING 
thorough, interesting constructive home training for those 


who wish to become LANDSCAPERS, DESIGNERS, GARDEN- 
ERS, etc., for profit or pleasure. Write today for FREE 
INFORMATION without obligation to 
NATIONAL LANDSCAPE INSTITUTE 
___Dept. PS- 12, 756 So. Broadway, Los A 4 


om LATIED 


Plastics can be the next great industry . . . expanding 
ewiftly and largely as the automotive, radio and ovistion 
businesses. Already, it ie an important industry and a grow- 
ing one. With 1. C. S. training, you can take advantage of 
the many opportunities in Plastics today. At the same time, 
you prepare for the vast possibilities of tomorrow. Write for 
the free booklet containing full information! Do it right now! 


(aternational Correspondence Schools, Box 7644-1, Scranton 8, Pa. 


5 &C ARTOO 


RAYE BURNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at home that t Course SQss 














26 lessons end over e00 tii Tihustretions. All for "Oule 
Send name and address jor free detaile. 
RAYE BURNS SCHOOL. Dept. 8. Box 3583. CLEVELAND. OHIO 


ENGINEERING, Broadcasting, Serv- 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
483 weeks’ Engineering course equiv- 


gions to 3 years’ college radio work. Approved Veteran Train- 





Val Co- iso Technic Catalog tet request. 503 V. ind. 





STUDY AT HOME for PERSONAL SUCCESS ana 
LARGER EARNINGS. 36 years expert instruction 
—over 108.0v0 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK —‘‘Law and Executive Guidance"’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 60-5, 646 N. MichiganAve., Chicago 11,111. 





eS, 
Dis improvement ia taree hours. No fallares. Couns 


Ww 
infew days, Big Corse boars 
* plete outline + Write C. J. Omment. 35-8 St. Louis. Mo. 





Results GUARANTEED 


We baild, strengthen the 
tome pat’ by, sound 


results. write for vem 5 


PERFECT VEER AS TETUTE testo Tek 010 tinted Bel Gite, Coinage 4, &. 
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Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


of This Great, Established Resident School 


history. Right now is the time to 

prepare yourself for BIG SUCCESS 

and LIFETIME SECURITY. Take 
in the great expansion. The 
is wide 


edge. N Shop Method 
4 a Shop experience Training is complete in itself— 
° up-to-date. 
This exelusive shop method of Make use of your free time NOW 
‘ing comes te buflld yourself a great futare. 
See how quickly you - 
how ecasy it is to get a » prac- 
tical understanding of Electronics 
in all branches 


See for Yourself 
Take the first step now. FIM out, 2 
and — the coupon ma K. , 
anaong the first to get inte the big Iida 
money-te win « position of im- BIG BOOKS ‘ 
portance—te have a BUSINESS OF 
YOUR OWN. 
the coupon below for details. The industry is crying for trained 
men everywhere. It he'ds out rich 
rewards—a prosperous future. Well 
Experts agree that Radio. Fiec trained men ONLY are wanted. 
tronies and Television ts right at Examine the Nations! Shop Method 
the start of the greatest boom in of Home Training carefully in the 
——— quiet of your own home. up 
your own mind. No salesman from 
Shop Method Training Wins Good Jobs Kivtionei will cail on you. Fill out 
and mail the coupon today. 


“"My latest offer was 


HOP METHOD HOME TRAINING 


— ve Saeeane ong: anal as Radio Pho 
with practical experience. to ma@ineer .. . but 
Ses ean te ‘Sivan ot NATIONAL SCHOOLS 
formation on ali the different de- T am now od. I 
partments of this course of training. S am de~ly Toaebeed toe LOS ANGELES 37, CALIFORNIA EST.1905 nS 
Me National.” — Josenh BVWVTWYTIoT NL AMS Les MeL a 
CHOOSE YOUR FUTURE JW oc. ts mo sais National Schools, Dept. 12-PS 
“Due to my train. ations’ s. . 12- (Mail this th en envelope 
ing at National I was i7 4000 south Figueroa Street, , aste on @ postcard.) 
4. Radio is a $6-billion ‘en selected to instruct Los Angeles 37, California pti 





ia 
wens. or x . the laboratory work of 
ready does §2-billion a year. Navy ‘and Marines.” Send me FREE the two books mentioned in your ad including a sample 


—-R. &d. Wright, \ lesson of your course I understand no salesman will call on me, 
Blackf Idahe. 





: “IT betiewe Nationa! 
~ offers the best course NAME erseere onee Ace 

to y iy 6. ae sor 

up good work.”” > Ss 

0. K. Ivey, Wash —e 

ington, DD. C. Read 

what hundreds of CITY STATE 

other enthusiastic stu- 

have written about National 

Training. Send in your coupon today Se eee ee eee ee eee eee eee eee eee eee ee 


Include your sone number 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


a ELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 


radios 


tor And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 


34 


situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 
The Future Offers 
Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “‘fixing."’ Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don’t worry at all about too 
much competition. 
If You Are Ambitious 
To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 
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BIG MONEY 
INDEPENDENCE 


A PROFITABLE 
LIFETIME 
BUSINESS 
OF 
youR own/ 





PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
spare time and be set with a business of your own when the war is over. 
ou don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage. basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have ali of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


handicap. 
New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


-————Read What Our Students Say About Course-———— 
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I really believe your course 
the best investment a me- 
chanically minded man can 
make.—Claude E. Alien. In- 
dianapolis. Ind 

I have received your Course 
in Appliance Repairing and I 
must ssy I am well pleased 
with same. I am only sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
it.—Charles Schwarz. Hamil- 
ton, Ohio. 


The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out afew minutes of my 
valuable time to let you 
know that this is just 
what 1 have been looking 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when you said that 
it contains quite a bit 
more information than I 
bargained for. — P. b 
Bret]. Sebring. Ohio. 


I am a mechanic for the 
Western Union Telegraph 
Co. Three days after re- 
ceiving the lessons in re- 
frigeration I earned the 
exact cost of the course 
-Henry S. Lee. Washing- 
ton. D.C 

I work day times at the 
shipyard and after 4:00 
P.M. I operate from my 
cellar and garage. I av- 
erage $10.00 to $15.00 clear 
every day.—Walter Hanhy 
Brockton. Mass 


GET STARTED TODAY=— MAIL THIS COUPON 


CHRISTY SUPPLY CO. 


2835 WN. Central Ave., Dept. D-3501 


Chicago 34, Iilinois 


Please send me free illustrated literature about America’« 
Pastest Growing Industry—ELECTRICAL 


REPAIRING 


APPLIANCE 





Name 


Address 





City 


VS ee ea aceanaceaeaeaaca: 
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HOW NOU LAN BUILD A 
MIGHTY BODY 


Quickly! Easily! Pleasantly 
—in 10 minutes a day in your own home 











rid’s greatest molder of men’—at last reveals to 


ete book -courses value $5 each? 


1. How YOU Can Build @ Mighty ARM! 


ive you too su a pair of chain 
* * est armed man in the 

i this course for 

. proof that 

ow. men freepect and 


25¢ 


Complete Arm Course 





2. How YOU Can Build 
AB a - pe @ Mighty CHEST! 


Ghysicat pertec & at the Herok 


thest of 
ton A ower 


REx FERRIS 
Championot South 
Africa, says, **t 
owe everything to 
powett Methods 





‘ 
hed ¥ 


ven Tew 


AS. SCHAFFER Complete Back Course 





4. How YOU Can Build 
a , ow GRiPt 


Manly aris like thie 
4 give for a forearm 


Ww. SURNS 
A Jowett- made 
Strength 


5. How YOU Can Champion 
Build Mighty LEGS! 





Complete Leg Course 





last Chance! Get All 5 
Picture Courses —e 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


Jowett tnetitute of Physical Culture 

230 Fitth Avenue. Oept. 912-8 New — A. 
eorge F wett: Your 

, e hed below for 
‘ Tr beok ef PHOTOS 
anuns Molding Mighty Lege 25¢ 
Jowett Molding a Mighty Grip 25¢ 
Champion ef 1 ‘ hty Ba 25 Mo 
Champers . g Si plus postage.) 


ding a Mighty Chest 25c¢ 
Neo orders lees 


NAME Age 
(Please pr Include Zone Number ) 


ADDRESS 








YOUR FUTURE IN Edited by 


NAP Nae) | 95. Fred Henry 


e The Air Age of Tomorrow is HERE... TODAY... 
NOW! THIS is the time to get in on the ground floor 
of one of the world's biggest industries — AVIATION. 
Where do you fit in? Whot can you do? Where are 
the jobs and how can you find one? YOUR FUTURE 
IN AVIATION is the sensotiono!l new book thet an- 
swers these questions for you — the smorf woy. it's 
the rood mop to your future, chorted by 300 top- 
flight oviation experts — FOR YOU. MAINTENANCE 
AND REPAIR, TRAFFIC CONTROL, AIRPORT OPER- 
ATION AND SERVICE ond DOZENS OF OTHER 
OPPORTUNITIES — RICH FIELDS ARE COVERED 
FROM A TO Z in this omozing book. 

Don't delay. Order your copy of YOUR FUTURE IN 
AVIATION and get started on the highways to ovic- 
tion success — NOW! $3.00 


PRENTICE-HALL, WC Dept SA, 70 Filth Ave. HY. 11 

















25,000 decks of all pt iblishers list- 

ed in our 5is An! ial Bargain Catalog of 320 pages. Old-time 
favorites- lates best sellers Reference, Fiction, Juvenile, 
History. Scientif etc. Supplying schoo colleges. libraries and 
thousands of indi vid ial customers Send posteard today for our 
new 1946 cataleg, “Bargains in Books.’ 


THE BOOK SUPPLY COMPANY, DEPT. 143 
564.566 West Monroe St. Chicago 6, Ill. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 12145 Art instruction Bidg., Minneapolis, Mina. 
st Formerty Federal Schools, Inc.) 





Learn PHOTOGRAPHY at lem 


om ortunities. Prepare in pare time. Practica! 
ng estab! ished echeow!. Send for free 
eect rte sithes n Phetowraphys No 


American Scheel of Photegrasty, 1315 S$. Michigan Ave. Dept. (969 Chicage 5, ill. 


STUDY AT HOME 


With A Chartered Educ ins 
* in ENGINEERING: Electrical, Vivi, Mechanical. 
Architectura Ste om, hore —w a. o. Structural. Min 
dustrial ighe " ¥ Chemie al. 
avs ano. ‘SclENC a: YY — osophy; Education; Lewers; 
Public Mesith: Medical Jurisprudence: peneteny} Sectoiory: La ge 
Chomiotry: Geolory Pol. Science: Thee logy: Law: Husin 
Commerce: Accounting Hy lium. 
dey «61@-ac. freraee Rees, Chesge “a, ene 





Drafting 
ning. in 





—. io today. Write sow ag 2 our tree Book 
. 
se ee 





CAN WIN B25. 

for best rus iife 
en 

Prroste _ for 


“Wises PUBLISHING "co. 


Baking ts one of America’s high industries In wages. 

ape riy depreasion-proof, Thorough basic home course 

sys sound foundation if you have aptitude, write for 

P RER BOOK LET, “Oppoertunitiesin Commercial Baking.” 

National Baking School, 1315 Mich. Ave., Dept. 1369, Chicago S 

A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE 

by Charies Carison. The Book they're tatking about! One of the 

most informative books «5 ite » me for both student and pro 

feastonal «# over 350 drawings show 
f the body posed and tn actior 


rtiste. 

Getatied studies of ew 

= tay Eesreaio 

MOUSE OF LITTLE BOOKS 11 St., New York 3 


Winey DENTISTRY AT HOME! g 


To man ° . Briag . tor 
tists. ,- 4. Practical way 4 learn mechanical denti 


u ppore tim FULL UIPMENT ‘OF 
fSol's AND AND MATE IALS INCLU DED 
— tuftion. Easy terms. Write for FREE BOOK about 
making profession that ts not affecte* 
3 “ine machine ave 
McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 . Groad St Dept. 845 Priladetphia, Po 


POPULAR SCIEN‘ 





~~" 


se Rp 2. 


.Y Mies - D ae Gin yi; OWN BUSINESS 


You'tt really enjoy learning plastics this new, inter- 
esting way! For you'll actually make beautiful, useful 
plastics articles during your home study training with 
Plastics Industries Technical Institute 


NOW’S YOUR OPPORTUNITY—Yes, 
citing age of plastics is here! Demands of war have 
caused phenomenal growth in the plastics industry 

creating exceptional opportunities for those who know 
plastics. It you are a person with an eye to the future, 
you won't remain on the outside looking in — you'll 
want a choice position in the growing, expanding plas- 
tics field —or a plastics business of your own 


WE SUPPLY MATERIALS— For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparer ut FO ids, sheets and tubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. You also design 


NEW YORK CHICAGO 
Dept. 5-10, 122 E. 42nd St. 


the ex- 


Dept. 5-10, 221 N. La Salle St. 


your own plastics articles—-develop your own ideas— 


express your Originality. Earn money while learning. 


A COMPLETE COURSE —This practical training 
in plastics fabrication is only one part of the Plastics 
Institute home study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses—intensive coverage 
of molding and mold design—testing and cost analysis 

everything to prepare you for your place in plastics. 


START YOUR FUTURE TODAY- Mai! the cou- 
pon below now! We will send you an interesting, illus- 
trated free booklet with valuable information about 
plastics. We'll tell you how, at small cost, you can pre- 
pare for a future in this important industry while carry- 
ing on your present work. Don't put it off. Clip the 
coupon and mail it today! 


VETERANS: ASK ABOUT G.I. TRAINING 


LOS ANGELES 


Dept. 5-10, 1601 S. Western 


SPECIAL RATES FOR SERVICE MEN 


@ 





INDUSTRIES TECHNICAL INSTITUTE 


Plastics Industries Technical Institute Mail in Envelope or 
221 N. La Salle St., Dept. PS5-12, Chicago 1 paste on penny postcard 


Gentlemen: Please send me the booklet “World of Plastics’’ and information 
on your training program. I understand there is absolutely no obligation. 


Re isiiasewuhccascitacisnciiunsttinsacubasteonnpseiicteasivediic -Occupation 
Street....... ‘ 
City ; 2 

| ™ Veterans: Check 
vder 18: Chec 


“Lateinaged 


DECEMBER, 1945 
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Send For It Today 


special information 








[NVENTORS 


Do Not Delay 


Have you ever been startled by seeing a suc- 
cessful article on the market, and exclaimed 

“Why. I invented THAT 5 
didn’t think it valuable enough to Patent!” 

The Patent intended for the 
Protection of the Inventor, 
who slumbers on his Rights may wake up to 
find the reward that 
could have been his. 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, 
lumbian Bldg. D. Cc. 


@ PERSONALIZED SERVICE - REGISTERED PATENT ATTORNEYS 8 


RANDOLPH & BEAVERS 


90S5-L Cotumbian Bidg., Washington, BD. C. 
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For Men Who are Trained in 
AUTO BODY & FENDER WORK 


Men 18to60. Wantafuture with good pay, perhaps a businessof 
your own later? If you are mechanically inclined, start now to 
learn to become an auto body mechanic and fender repair man. 
This fast growing field has great possibilities for trained men 


with experience. U.E.1. spare time, home-study training com- 
bined with actual shop practice gives you sound, basic know!- 
edge of latest, best methodsso you may get the ex perience which 
may bring you big pay. Capable instructors supervise your stu- 
dies and actual practice on automobiles. Course includes acety- 
lene welding, spray painting, use of hand and power tools. « 


THOROUGH, RELIABLE TRAINING | 


U_E.1. has trained men for new opportunity fields since 1927 and many 
students are now making good. Auto body and fender repairin is one 
of the best profit-makers in any garage or service station. Little capi- 
tal required for mechanically inclined men to get into this business. 


Free employment placement service, or we will show you how to start | 


your own shop. Get the facts FREE, without obligation. Write today. 





AUTO-CRAF Oivisio 
j 1314 Gelder Avenue, Dept. 3125X, Chicage 14, tH. 
Gentlemen: —YES! 1 want to get into profitable Auto Body and 
| Fender Repair Work. Please send me FREE FACTS at once. This 
j inquiry does not obligate me in any way. 


| Name 














Be Your Own Boss... 


cet intro PLASTICS 


LEARN 


Plastics 


Fabrication & Casting 
For Financial Security 


START AT HOME-SMALL CAPITAL NEEDED 


Start your own Plastics business . . . with small capi- 
tal . . . at home. Grow with this giant industry as 
you increase your ‘know-how’ and skill. Plan now 
for your own business or prepare for exciting post-war 
Plastics jobs. Our revolutionary teaching plan covers 
production phases of fabrication, casting, cementing 
methods, mold making, compounding, dyeing, etc. You 
actualiy work with many types of Plastics materials 
We supply everything. Check information desired. [-) 
Home Training. (1) Resident Course in Plastics Eng. 
Send this ad with your name and address in envelope 
or paste on Ic postcard to Dept. P. S. 











420 MURPHY BUILDING Dept. S. 


VETERANS: Check here for special information [j 

P L A § T C § T E C Slewsland 8. Sate. 

ENGINEERING 2 monrus 
Aeronautical, Chemical, Civil, Electrical. Me- 


chanical, and Radio Courses. B.S. degree. 1- 
INDIANA yr. diploma in_ Electrical, Mechanical, and 


Radio Service; Drafting. Prep courses. Gov't 
TECHNICAL approved for GI's. Low rate. Earn board 
COLLEGE 





Large industrial center. Demand for gradu- 
ates. Enter Dec.. March. June, Sept. Catalogue 
6125 E. Washington Bivd., Ft. Wayne 2, ind. 





Practical Electricity and House Wiring 
Discusses common electrica) devices, principles 
of circuits, wires and insulation. grounding 
fuses and circuits, wiring methods, planning 
installations, installing switches, fixtures. etc., 
wiring houses after they are built. alterations 
and additions, wiring farm buildings, home re- 
pair, etc. 200 pp 227 illust 


c.0.D 
31°92 Send Today, Money Back Guarantee ": 
GATEWAY BOOK COMPANY, Dept. pang 
32 ™. _State Chicago 2, tH. 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 36 years expert Instruction 
over 108.000 students enrolled. LL.B. Degree 
awarded. All texte furnished. Easy payments. Send 
for FREE BOOK — *‘Law and Executive Guidance’ 


AM EXTENSION SCHOOL ta 
G46N. MichiganAve., Chicago | a1. LE 


ontpe aid 


‘ascinating learned heme by those 
———= Th rilling pastime. Korhine method 
wa Mot iife- = yl book let 


1315s. michigan. Dept. 1369, Cece Tees 
LOW AS 


RADIO. "ELECT RICAL ENGINEERING $25 


ICAL ENGINEERING. Get good grasp of wide eclectrica) 
uncerstandabie made casy 





ec. acter 
RADIO ENGINEERING. Ex Extre One course in rede. SH = chaieian Toit Teities 


be super-service man, tube techn 
course. oe a pies. Servicemes —~ - 
ent dn dag La ~ 

Wuincoun’ ene Encineenine wstnpet Box 931-5-84 
LINCOLN, 


DRAW CAR} TOONS 





EASY...PLEASANT WORK! 
Let CHAS. H. KUHN, with 25 yeors octvol expe- 
rience in drawing a doily newspaper cortoon, 
teoch you how to creete, draw ond sell your work. 
ompiete Course 52 complete lessons—one sent each week. Pre- 
Fars ae sional criticism on every lesson. Write todoy. 


KUHN SCHOOL OF CARTOONING 


INDIANAPOLIS 4, INDIANA 














Animals, Game-heads, Fish, Pets and to Tan 

Skins. Save your valuable trophies. Kill only 

a FEW game birds but DOUBLE your 
interest and pleasure in hunting. 





MEN, BOYS! mise! Tear quickly 
BY MAIL, from our simple lessons. A wonder- 


ful, profitable hobby for expert hunters andALSO 
FOR BOYS and YOUTHS on farm or in city. 





FUN ¢ FASCINATION ¢ PROFIT 


Have a Home Museum 


SPORTSMEN, YOUNG AND OLD. Here is the 
t in the world for Hunters, Anglers. 

f you EVER hunt or fish, even seldom, YOU will 
be delighted with . Save those wonder- 
ful trophies; mount them just like life, and create 
ahome museum that will amaze family and friends 
and make you well known and popular. 


Help Save the Game 


Shoot fewer specimens, yet double r fun. 
save the disap pearing wild-game. Sin “DUCK 

UNLIMITED”. in fa wild- -game preservation. Shpot 
only a FEW wild-ducks, mount them for your den 
or e and have MORE PLEASURE than you 
ever had by killing the bag limit. —. keep wild- 
game forever.“Eat your trophy have it too.” 


WHAT YOU LEARN 


Our simple lessons teach you  AUICRLY right in 
bea own homein your spare time 

a and gay’ Bincs, ANIMALS, 

‘MEAD just like museum exhibits. 

sae paytyt wonderful KROME-TAN- 

NING, You can then TAN fine furs for T~ nts, 

also skinsinto real leather. Write today. 


LESSONS WORTH $1,000.00 
J, Riordan 
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re 
earn fine profits in m time 
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John H. Siyzis writes; ‘'l and Bob, my part- 
ner, who is only 14 yeary of have mounted 
more than 50 specimens. | shal 
~ wi 
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300,000 STUDENTS 


This vast number of MEN, BOYS AND 
WOMEN are delighted members of the 


iat this greed throng. Send for the 


Sportsmen, Boys 
All hunters OF COURSE save their 
now-a-days. The school INVITES 
THE BOYS TOO; boys as 


or 13 years succeedin Tax 
the FREE BOOK, join the school 


BIG, EASY PROFITS 


Meunt and Tan for others. Work comes 
from far and near. Many etudents earn 
fine PROFtTS from spare time. SO CAN 
YOU. RUSH THE UPON, 


Wild-Game Net Needed 
Mount squirrels, rabbits, pigeons, frogs. 
chicks, crows, haw’ xs. Ma poet work: 

-ends, pe -racks hun- 
; valuable iecand { Stighetul crea- 


FREE BOOK! 


roa, FRE pages, | . A 
jictures ee Ae work 
in the world ke. this. It oat enon 
and amaze teday fer your 
free cepy. 


Send ge 


Write name plainly in coupon or mar- 
a » er agen card will do. Rush your 

free beeks may be ex- 
hheneted quickly. Decide mew. Don't 
wait a moment. State your age. 


oung as 12 
ae, Get 








MEN ,,BOYS, Send Today! YOUR copy of thel 
before the su 8 cutansted . 
like lime ttin the entire world 5 Wales ow 


: =fele) 


. nothing 
A Pest atl de i Moreprentors Senet os variorme: 


NORTHWESTERN SCHOOL OF TAXIDERMY! cots loot marng ee ttt 


= ast onal easily = quickly by mail. 
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Listen to this Record! 


PEAK 
SPANISH 


FRENCH, GERMAN, OR ITALIAN 


opportunities awaiting Americans who speak Spanis 
rns—*‘by listening” to these new CORTINA 


h 


Only IS Minutes a oo . 


Cortinsatene Method Comenp for so yeare. TH vU JEARDS 
a6 r : 
Her +) b . vy to learn 


AND Bt SINESS INVESTIGATE! 


Sent on 5 i denen 


Short-Cut"’— s just 
a 


“The Cortina 
want to kAnow,. 


hs ~ Witte Todoy-A08r 





GORTINA Academy (Languege Speciatists for 60 Yeart) 
Suite 1212, 105 W. 40th St., New York 18, M. ¥. 

Please ‘ t hig mn-your free booklet, *The 
Co terested in (mark)t 


D SPaAnisn Frencn © ttatien O German 


OPP eee eee eES ESET TOSSES ETC Tt TTT 


RAMI 


ADORESS 


This 176-page 


FREE 


BOOK 
is alsoyour 
BUIDE for the FUTURE 


Prepas e for peacetime competition. Let this free book he! Pp 

an organization known throughout the 

engineering training. The examination s 

a few of those dealt with. Without 
adian Insti e of Science & Tech- 
219 Bay Street. Toronto 1, Canada. 


Pee eee ee ee ee ee ee 
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Word 
fev 


Chester ling 


A.™.1. Struct.&. 
Structura! 
Automobile 

Mining 

London Matriculation 
(Pure Science) 


A.M.t Mech.f 
Mechanical A.M .Brit.1.R.€. 
Radio and Telegraphy 
a.m. .C.€, 

Cciwet 

Aeronautical 8.S<. 
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47 Chester Buiiding 
219 Gay St.. Toronto 1. Canada 
f r obligation of any kind your 
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| Canadian tastitute of Science & Technology Limited, | 
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SHORTHAND in 


Weeks at Home 
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d in ieading othe 


- 2612-5, SS W. 42 St.. New York 18 








Get Started in Radio 
TEN “HOW-TO-DO-IT”’ BOOKS 


Geta solidtf —" jon in .- o by means of these 
Oc t ks h clearly 





ae contains 
t zed at th 
ideal t 
ney t ack if not satisfiec 
s BOOKS FOR 50c 
10 BOOKS FOR $1.00 
PREPAID 
No. 4—All About Aeriais 
No. 1—How To Make Four Doerle No.5 Sinners’ Radio Dictionary 
Short Wave Sets No.6 jow To Have Fun With Radio 
No. 2—How to Make yao . No. 7—How To Read Radio Diagrams 
Popular All-Wave 1 2 Mo. 8—Radio 
Tube Receivers ate 
. 3—Alternating Current tor ment 
Beginners No. 10—-Tetevision 
Remit by check or money order egister letter if you send cash or «ts 


ms 
RASee PUBLICATIONS, 270 West Groadway, New York 


HGH SCHOOL tng HOME 


Most well-paid positions 
Without it, or equivalent, 
of your abilities 

_atever your age 

RUGGLE UNDER THAT HANDI- 

famous for more than 50 years, enables you 

» start your own high school in your own heme. You're 

in a class by yourself—etudy in your spare time—ecquire ea 

high scnool lucation at astenishingly tow cost. Authorita- 

tive texts! Rapid Progress! Write today for free booklet. 


(utersational Correspondence Scheels, Bex 7644-1, Scranten 8, Pa. 


sw ENGINEERING 


in ae Electrical, Civil, M Drafting, 
Architectural Steam Sevenauttess. = ining. In- 


dustrial nigns ~ Petroleum Chem 
Courses tn ARTS AND SCIENC es: "Philosophy Education; Lotcere: 
hysics 


Public Medical Jurisprudence; Psyc ens Sociology 

Chemistry: Geology: Pol ctence; Theol Law: Business and 

Commerce; Accounting; Mathematics: Statistics: Agriculture 
~Reesevelt tecerpersted. 4616-8C. Sheridee feed, Chicege Ween 


TAclieiMamalelilicce 
Patented or Unpatented 


Inventions can now be safe 
expense. If you have a pract a. . 
either unpatented or patented, write 


Institute of American Inventors 
Dept. 3, 1926 Eye Street, _ Washington 6, D. Cc. 


PATENTS’ 


AND TRADE MARKS |= 
C.A.SNOW é CO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certif ot on” form 
427 SNOW BUILDING, WASHINGTON 1, D. C. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =. 


for Beginners 
Electricat Expert- 
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Dont Wiss Anything, 
8 POWER MAGNIFYING // 


Styled Like the Army 
and Navy Telescopes! 


Now you too can own a real telescope! One that's 
military styled just like those used on battleships 
and fighting fronts. It's amazing the action an 
close-up pictures you get through this power- 

ful 8 power telescope. Just like having a 

front seat all the time. Folds compactly 

into 12 inches and the three sections 

open to 18 inches long . . .making 

it easy to carry and easy to see 

through in any kind of crowd. 

Wherever you go .. 

carry this telescope 


HELPS YOU SEE 8 TIMES 
MORE THAN NORMAL VISION 


Don’t miss any of the fast action even if you 

are sitting in the last row. With this powerful 

little telescope you can easily keep your eye on 

the ball . . . see the knock-out punch . . . get a 

good look at the home coming hero . . . and for 

me we it’s swell for spotting game. There are hun- 

dreds of times you can use a telescope when you're 

too far away to see normally. You'll agree that the 

$1.98 ‘invested in this telescope was the best you ever 
made. Fill out and mail the coupon now! 





PRECISION GROUND LENSES 


Each magnifying lense put into this tele- 
scope is precision ground. Accuracy is the 
keynote in grinding the same as making 
the lense for a pair of glasses. Each is 
flawlessly clear so that vision will not 
be hampered in any way. We guarantee 
their clearness. 


PLASTIC ENDS AND TUBING 


Sturdy construction to make this telescope 
lasting has been built-in. This isn't a toy 
but a practical, well-made telescope. The 
ends and sliding sections are made of plas- 
tic to insure long-lasting use. All joints 
are plastic . . . making them non-destruc- 
tible. A real buy! 


5 Day Examination 


FREE 


You must be satisfied 
ee that's why we 
make this offer. You 
examine this telescope 
for 5 days and then if 
you don't feel it's 
worth $1.98 you may 
return it to us and we 
will refund your 
money. A fair bargain. 
tavenceCors..P.0. Bex 28) .Chureh St.Annex.N.¥.U.8 


T nevnece corp., 
P. O. Bex 281, 
New York 8, MN. Y. 


me mine b: 
in ©) check, 


agree to pa 
not satished, 


Your telescope sounds like 
send return mail. 


money or 
postage on C.O.D. or 
I may return the tel 
S days and my money will be refu 


ATTACHMENT 
A powerful magnifying 
glass attachment is right 
on your telescope. 
—_ end is removable 
a the lense forms 

« magnifying glass. 
Handy to use for read- 
ing, stamp collections, 
etc. 
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NEW MUSICAL 


The Eyes of Tomorrow 


By CAPTAIN WILLIAM C. EDDY e« At lost—the inside 
story on television, told to you straight. TELEVISION— 
The Tomorrow is sensationally NEW, COMPLETE 
and AUTHORITATIVE. Here are detailed, scientific an- 
swers to every question you hove on the history, nature 
ond future of television—the modern miracie. 
it's oll qm ag visvol effects, color, camera 
é techniq , fece:ving production ‘methods, 
EXTRA cosT and every "other problem, discussed and explained by 
@ man who's been in television from its pioneering doys 
to the present. 
Orders for this fascinating new book are piling up 
fast. Don't delay. Order your own copy NOW! $3.75 








l en to the new tone 
ot this beautiful ma- 
hogany guitarandam PRENTICE-HALL, Inc., Dept.$T, 70 Fifth Ave. W. Y. 19 


eT that Big- Time 


Exclusive BRILLIANCE 
SWITCH eives you tonal range 


of FM seespacs 77 extra 


Incomparable string sensi “us teal estate boom 
ch exclusive ELECTRO Blg pay, perinanent 
LEC own 6-profit bust 
cye-Deam Salaries up to $2,500 to 
$10 08 a year in preperty man 


wa BRILLIANCE ’ 
ine ment 











nt, brokerage, appraisal 

loans, insurance, bullding. Many make fortunes selling real 
estate Thousands of trained men, women, required yearly by 
v " » real estate firme, og ance ——— banks, Federal agen 
: cies. Rush post-card for 32-pexe QUIZ BOOK—matied FREE 

ment OF MINE . « Sparkling with full detalis on new and only S-solumes library MODERN 
Dept. C-12, 100 


lucite fret board . . . other amaz- J s 
ing teatures See your Musk chicage at, ‘Titinots. . 
Dealer or write Dept. PS-12 

NOW, today for colorful bro- 


chure— FREI 
Clean— Healthful 
Develops Strong Body Alert Mind. 
[a @)°4-10) "8: 0810), | Become best swordsman in your 
neighborhood. FREE BOOKLI ;* cw 
festa) te — jeklh basily ° 
63 £—. ADAMS ST LESS becau >) y=— Steel Foils 
. A a ¥y rubber buttons 
CHICAGO 4, ILL lete outit 2 Steel Folls (swords 
and PREY Tnstrections Now Only $1 os 
postpaid, MAIL CHECK or MONEY 
oi Powecti ta 


C8. 1613 A-First Ave..New York 28, 0.7. 





Thrilling new magazine ALASKA 

LIFE gives you the pictures and true 

information about Alaska today 
TRIAL SUBSCRIPTION 


Now you may learn the true 
facts about Alaska today. 
What are chances for a job? 


Wha kind of sto Ss i shops 
sos hone Seerdeh aaehon - MAXIMUM TRAINING IN MINIMUM TIME 


are there? How dol file fora 

homestead? What are the CAL-AERO TECH TRAINING will add dollars to your pay check all 
housing conditions? How the rest of your life. Specializing in AERONAUTICAL ENGINEER- 
. . ING aod MASTER AVIATION MECHANICS since 1929, Cal-Aero 
about schools, churches, the Tech traning is carefully designed for just one thing —TO MAKE 
MORE MONEY FOR YOU. Aa alumni of over 6000 suc- 
cessful graduates proves our career traiming ts unsurpassed. 





atres? Is this a good time to 

nove to Alaska? These and 

} . ' —Write us about Aviation Trainin 

hun s of other ques 5 S Be 
indreds ¢ — question : VETERAN as es? wane G.1. Bill of Rights.” 

ibout Alaska are answered j 

in Alaska Life, the exciting 

new magazine which all \ <a. AERO 

Alaska reads. TECHNICAL |; XS imesTiITUTe 

ees Semce eee 

Send $1.00 for four-months | Tr 

trial subscription. 


ALASHA LIFE MAGAZINE 
2303 American Building 
Seattic 4. Washington 
Bpsteces me Satie. Seen ra Cab here Technical tnetinete, Grend Conte! Airpent, Glendale |. Cafibornie 

oS ew oy oe Preere send full intermation on Aviation Weining (REE —withest sbligetion Gage PS-12 


Birth Dore. 

















9 ways to he 
your own boss! 


OW, more than ever before, is the right time to start a small 


| profitable business of your own. 
money-making trade in which you can be 


rac- 
NT. 


. . or train yourself for a 
NDEPEND 


teal mer ... take your first step, without cost or any obligation. 


Just mail coupon— 
and by return mail 
you will get full in- 
formation on the 
courses listed here. 


REAL ESTATE 


SUCCESS... bea professional man! 
Practical training on how to run a profitable real estate business 
of your own. Lilustrated self-s lessons on farm and ay 
properties, downtown operating. na of 
mortgages, listi , sales techniques, appraisals, property al 
ment, commercial leasing, contracts, ete. estate is the + 
dation of all wealth! Rush coupen below for NEW facts 
should know about you in real estate. There’s no obligat 


hte REFRIGERATION 


id New Streamlined Course for quick 
Suniaie, Authoritative step-by-step instruc- 

tion on servicing household refrigerators . 
how to install, operate, repair. Easy- to- 
follow illustrated directions on trouble- 
gpeoting, rts replacement, testing. 
Commeques freeze units, lockers,water 
coolers, freon, air- -conditionin systems, etc. 

low prize! Free details, 




















his PRACTICAL, LOW- 
~~ started in the men NO 
a. 2.1 make sf tre 
ate Fa pare fi 


Es 


Ax 


trainin leone show 


-HOW! 

great future in the building trades 
. for trained men. Here are up-to- 

date les lessons on how to 
emodel houses. How-to-do-it in- 
swusilens on stair building, steel 
square, roofing, painting and dec- 
orating, etc. — for fullinforma- 
tion FREE... mail coupon below! 


wnat to invent—how to invent 
MECHANICAL DRAWING, DES — 
ING, BLUEPRINT READIN 


Practical course for a ae -awake . 
; IDEAS. my get them, develop them, pro- 
tect them and them! Expert informa- 
tion on how to turn Yt yy into money. 
| Plus illustrated sel lessons on basic me- 
chanical aepenenes and seviees. 
mail coupon below for FREE details. 


SURE YOUR FUTURE 


Mail This Coupon Today! ga 
On this coupon check the subjects that interest you. 
Our world-famous Fg 42 hted Success-Catalog will 
bring complete details. FREE. . no cost, no obligation. 





NAME. 





watch and clock repairing 


Learnat Home—In Your Spare Time 
Prepareforahappyfutureof prosper- 
ity. Sperty - ++. and get a big-pay job 


‘oucan EARN WHILE YOU LEARN. 
i Course 


tion, on can 
Excellent field 


4 structi tod. Learn QUI CKLY, 
eury,,WATCHMAKING I 1s 3 BASIC TAKIN INING ees 
Amazing Low Price! ae es oO Guarantee! 
delay. Mail ae below for FREE inf No obligation 
locksmithing and key making 





ting. No previ 
Largeclear Destratoe 
in Stina 
ene — a radio 








immediately. 
R BUS Me 
Your Big Opportunity! 


ae profitable ase agg 
treasure-house of the best . . — der \\ar 


moreand pct of <9 
Money-making FACTS. 


details... FREE. Mail coupon below! 


FREE! /00-page book... mail this now! 


NELSON COMPANY, DEPT. 8M01, 321 S. WABASH AVE., CHICAGO 4, ILL. 
Please send me—Free and without obligation—i!lustrated Success-Catalog 
a Gene adie pay me (or subjects) I’ve checked below. No salesman will 


4 Practical f Ratios L.- 
C Mail Order Business. 


containi 


Repairing. Locksmithing. 
Heart Real don 





NELSON COMPANY 


ADDRESS. 








321 S.Wabash Ave., Dept. 8M01, Chicago 4, Ill. 
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ELECTRICIANS! RADIO MEN! 


It’s My Gift to 
Help You Get 


HERE'S one of the greatest 

get acquainted” offers ever 
made. This new book of 150 selected 
Electrical Shop Prints and Wiring Dia- 
grams is YOURS — absolutely FREE. 5 tol 

This book is ‘chuck full of valuable charts, 
diagrams, wiring methods and instructions 
fer reading and using wiring shop eer 

hop prints are full size &' 
» full explanatory information Here’ 3 

alivou have to do to get this free book: 


450 Diagram Book Free 
FOR MERELY EXAMINING 
GCOYNE’S NEW 7 Volume Set 


Te cet your FREE copy of thie Shop Print Book, all you have to do is 
a let me sem you my complete new otume set of electrical books — 
)YNE APPI 1K D r Rat ie AL ELECTRIC TY, for 7 days’ FREE 
rami natior « woke written for the ““beginner’’ or ‘‘okd- 
anxious to get ahead. 
veunds of “show how” methods and 
— m—the latest informatior in easy-to-understand language.” 
Blectricity from “A” to "7" presented in mew, practical, modern 
Met heats of ex planatior A leader in electricity today must ‘know his 
fof.” Tesucceed from now on you must know many branches, 


SEND NO MON You have to see this new 7 volume 


set to really appreciate how mach 

i can mean to you and your future. I'll send you the complete 
pet of 7 volumes (pictured below) at my risk, postpaid for7 days’ FREE 
Examination. I'll also send you the New Coyne Kook of 18% Shop Prints 
and Motor Diagrams as my FREE gift to you TO KEEP REGAKDLESS 
OF WHETHER OR NOT YOU DECIDE TO KEEP THE 7 VOLUME 
BET COYNE PRACTICAL APPLIED ELECTRICITY. 


Coupon i is s Not an Order 


Justa 

YOU ARE NOT BUYING THE 7 VOL UME SET 

WHEN YOU SEND THIS COUPON. You are 

merely asking to see the books free for 7 days. 

The coupon on ity becomes an order if you decide 

to keep the 7 volurne set after 7-Day Free Exam- 
ination. OF FER 1S LIMITED— Don't delay! 
Pill in and Mail Faas Sous Coupon Now! 


Satisfaction 


GUARANTEE 


ey most 
earved 6 times th ole 
cust of you met Ts 
turn them and I'll 
refund every cent 


n eleetr 


This 7 vobam 


ral work whe ie 
set contains th 








Zone. sTATR... 
sh— here if you want to pay postman cash price of $19.7 
| (you save $1.25) delivered. 7 day examination privilege 
phe Money-Back Guarantee 











CARTOON Gone May 
POPULARITY aad PROFIT 


FREE BOOK 


Shows How To Make Money 
With Simple Cartoons 
ming. Commercial Art and Portrait 
ting may open > & Vast new future 
you You can now enjoy the 
- 


implify and ehertes n stude 
Look at ese sensational € 
t get: LAUGH 4 COMIC CHARAC TPR 
‘ Re ATOR GtC MARIONETT a sensat 
nple ce that will amaze you-— also 
PORTH is cum RS ' NO EXTHA Cost N 
art exper 1 lessons Profusely tlhustrat« 
simple even «a aixtt ur am start learning Oret day 
Cartoons 


[tonal se —~- - we ~ ge | y 
your an in car te ~oning. Rush, 


CARTOONISTS’ EXCHANGE. Dept. 14412-D, Pleasant Hill, Ohio 


ust name. Get booklet 


Fascinating 


ELECTRICAL TRAINING 


8 months intensive residence course in fundamentals of in- 
dustrial electrical engineering. including radio, electronics. 
Prepares for technician. engineering aides. Approved for vet- 
eran training. Classes begin Feb. 25. July 8. Catalog. 


BLISS ELECTRICAL SCHOOL a 


112 Takoma Ave., Wash. 12, D.C. 
REFUSE TO GROW BALD 


“GIVE YOUR HAIR A CHANCE” ie the amazing book by J. W. KING, Se. B. 
on dandruff, baldness, thinning end eraying bair. Much usable information. — 
Okie State Medical Journal t investment. — Science Education. Debunks 

ade. — Serents fic American, Scientific fact. —Sunsst 
«. Without commerr jas.— Tracking at 
crea. Enormons assistance — gone aes 
4 Ges 
JOMN W KING Se B 


Science News Letter 
not hetped. 
BRADNER PUBLISHING CO. (Est. 1933) Dept. 32, Cambridge 42, Mass. 


 STAMMER? 


This new 128-page book, ““Stammering. Its Cause 
and Correction,’ describes the Bogue Unit Method 
for scientific correction of stammering and stut 

tering—suecessful for 44 years Benj. WN. ue, 
___ Dept. 1880, Cirele Tower, Indi fis 4, ind. 


MAS R MACHINIST 
MECHANICAL DRAFTING 





























st training on Lathes, Milling Machines, Shaper 
teal Drafting, Blueprint Reading = Desig * 2 
equipped = i modern, Appre for G I. Traint @ Days, Eve 


att DES 
1338 South ) Michigan avenue” Chicago 5. illinois 








and AIR CONDITIONING 


Train where the Army trained. Learn at 
heme or tn cur big sheps. b-xpert instructors 
-real machines —— learn. Write for 
big FREE catalog tx Neo obligation. 
com ae TRADES INSTITUTE 
w. ~ 2) 
ot. 


REFRICERATI 


VETERANS ASK FOR Gi PLAN 





Every farmer, every 

lover of horsefiesh 

should have a copy of it. This amas- 
ing book tells how to know horses— 
how to break them—how to train 
them—how to make money a8 & 
master horseman. Write for & today 
— FREE, together with my special 
offer of a course in Animal Breeding. 
If you are interested in Gaiting and 
Riding the *@addie horse check 
here () Do @ teday—now. You'll never regra t. 


BEERY SCHOOL OF BORSEMARSET 
Pent. $812 Pleasant Hill, Ohio 











WHICH OF THESE SpAcestamnitiéy 
INTERESTS Zane MOST 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 


help you to reach your goal . 
CHECK, CLIP AND MAIL COUPON NOW 


just as it has helped others 
during the past forty-eight 
AMERICAN SCHOOL, Dept. G946, Drexel at 58th, Chicago 37, Ill. 
Without obligation, Please send FREE and postpaid, bulletin and details 


years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The of the Bublects cneched. 
O PLASTICS ENG'R oO Aagepating and 
Refrigeration 3.P.A. for pees and Women 


D Architecture oO mt ing © Radio 
and Building s Private Secretary ) High School 
© Practical Plumbing Diesel page wcne Air Conditioning 
Automotive f Surveying Mechanical Eng. 
Engineering graphical Drafting 
Aviation Drafting 
- Aviation 
© Business Manment. 
Cj Railway Training 


school will send you details on CD Drafting and Design 


its training plan and outline 
of study prepared by special- 
ists. There is no charge, no 
obligation, so send the coupon 
immediately. 


AMERICAN SCHOOL 


Dept. G946, Drexel at 58th Street, Chicago 37 § 


me 


5 Sho peamagoasent 


) Better Foremanship 
Machine Shop 
Operations 


on vn A 
) Electrical Engin'ring 
odustr. 


Cc 

© Sheet Metal Pattern (|) Tool Making 
C 
0 


B Electronics, 


Name : ‘ne en Occupation 











Three months after beginning your lessons 
| STARTED PLAYING IN A DANCE ORCHESTRA 





“Now | have an orchestra of my own’”’ 


writes Bert Magyar of Barnwell, Alberta, Canada 


where and how I have been taking 
lessons. I can truly recommend 
your easy Course for any student 
who wishes to learn music a quick 
and easy way.” 


HREE months from the time I 
began taking your lessons I 
started playing with a dance or- 
chestra, and now I have an or- 
chestra of my own 
‘Due to my rapid progress with 
the Saxophone, many people ask (Signed) Bert Macyar 


Thousands have learned to play their favorite 
instrument this quick easy way for 
ONLY 7c A DAY! 


FREE! 


U. S. School of Music | 
1 i " 2 Ve 

SO CAN YOU! You'd be amazed you find you can take many pop- Sem condos Sie Gauiee be phat and Picture | 
to read the many letters in our ular numbers and play them by Sample. | would like to play instrument checked below | 
files. from people who have rea!- note Piano Ganeshene Clarinet - 
ized their musical ambitions by You'll be thrilled to know that Guitar Trumpet. Cornet Tenor Banjo | 
taking our courses people you can learn your favorite in- Hawaiian Guitar Modern Mandolin | 


Print and Picture Sample 


who had no specia! gift for music strument this simple home- Violin Elementary Practical 

no previous training study way for less than 7c a day Piano Accordion Harmony Finger Controt 
That covers everything. If in- 
School me teacher method, you terested. send for Free Booklet 
play real tunes by note from the and ‘Print and Picture’’ Sample 
very first lesson. You start with See how easy it is to learn musi 
simple melodies. As you improve this quick, low-cost way U.s 
you take up more difficult pieces Brunswich 


Have You 
Name ° eeeece . Instrument? 


With this remarkable U.S 


Address. ... 


And almost before you know it, 
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School of Music, 812 
B! New York 10, N. ¥ 


on Penny Postcard 
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SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


MESS Regular U. S. Gov't issue 
BANDOLEERS canteens. Plastic screw 
. KITS top cap chained to body 


ation Slightly used 


fom hy METAL BODY 69c 
asso PLASTIC BODY 69c 


but aranteed 4a t t 
oA neyy 5] ASO Canteen Covers New, t 


ie 49e| = 28 = 


A 
: A-116 Each A120 Canteen Cup. ed 25e 














BIG SHIPS BELLS 


Purchased from 
aritin ne Comm Measures 


; ches higt % inch 
v. Ss. Gow’ t BOLO KNIFE —=——- ‘bi ig @ inch ‘clapper 
farm home a. 
- 6, estates, 
¢ gov't PUP TENTS All new 
" A-542 
Walnut peeutesion gene 6 % a-S41, ONLY EACH ONLY 9c 


t 1 bie. brown « 


= SL PROF. TELEGRAPH KEY CAVALRY SPURS 


utdog@remen bey 
= Grand Xmas gift for urehased fron ¢ Genuine x ishbone 
fren 4 4 Pine esien as type cavairy spurs 
A-1 Tent only .95 " o S Nickeled brass 
n A-210 Tent ew $7.95 wee See pee en 98 
, 5, weeden petes mos me A102, Pais Cc 
=. + 50 . , A103 Spur straps 
— . mer set $1.00 147 Pact ty og lenge ~~ 


CATHODE RAY TUBE = RADIO 7 1B. RADIO PARTS ASSORTMENT 
assed from t ; A goid mine for 
en 2 the radio service- 
HEAD man. Hundreds of 
valuable radio parts, 
PHONES including rivets 
sensitive with 4000 soldering lugs, sock- 
Brand new and ets. coils, resistors, 
With moisture trimming condens- 
phone plug A ers, including new 


MICROPHONE BUTTON ss ve ad _velue Sor Ge redte I radar and electron- 

' wt ¥ experiments rad past. 5 @ 

mS. Ay ™ - A106 PAIR $295 

sa iets New BE | Bide EE ERG 
AMMUNITION BOX MCCLELLAN SADDLE 

For experimental work in op 


; —_~— Brand new! ties. Con s of 27 precision 
MeClellan : polished prisms 
rodel sad jens elements in 
, o ~ : - dles Tors diameters and 
eplendt grade cow lengths Big variety 
hi , tives, negatives, ete 
A-S25 Enct — a value over $100.00 


and AS19-—27 PIECES 


50 LENSES, SEMI-FINISHED 
Lenses similar to above but not polish 
blanked and formed ready for polishing 
egettives and , ir (rown 

wth many tir ts - 


y gal 
splendid bargaiz 

















ra 
used 

















AS52050 LENSES. ONLY 


sbre ‘ 
splendid 


A-145- Fact - 
oe PLLOW- LiFe BELT bl AVIATORS 
pl GOGGLES 


; a oe : P ‘ Aviator 





aios b. Bact 











tees: 


Navy mode}. . . 
" belt . . . Single jewe! unted], lenses, clastic mene J er © for 
’ ' then ® ! ove ¢ . P - : needle Silver ° a dustrial use 
Hinged nose are 


a... ~ g as Og : ase Pair... $5.95 
ot SHIPS LANTERN 
MEDICAL STERMIZER __ ORDER DIRECT FROM THIS AD 2 xx 


a re! Hundreds of t wd-t -find items for home, shor w inches wide ( 
a joors. Make vy mor der, bank draft metal. Windproot 
‘ ‘ . orders. No tion. Mounts on any wa 
on aoe “\ . oe Ee Burns oil—may be wired for 
omtawe « are or " verage ll be prompt! “ 
refunded au sed items and R-516 
, re rus * vie ad as desc: ibed Your ach S$ 
*y beck r ' < fie« 
ee 
BIG ILLUSTRATED CATALOG FREE CAMERA TRIPOD 
- b Purchased from U.S. ¢ For 
sh , 7% Pate 
> | Dept. PS12 ‘erie inchen, fotds 
. Has 5! inch brassnead and « 
: 509 So. State St. ended threading ocrew. E 
oe desten Adjnstat 
CHICAGO 5, ILL. —~ pe. 95 
by iso Fach eo 


POPULAR SCIENCE 



































> Classified 
0 ca < oe 


Classified Ads only 50c per word per insertion, payable in advance. Mini- 
mum ad 10 words. To be included in January issue copy should be in our 


office by December 1st. 


January issue on sale January 1st. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 








1 ADVERTISING 
ADVERTISE: 24 words. 149 newspapers. 
50. Lists Free. Advertising Bureau 
4515-P Cottage Grove. Chicago 15 
ADVERTISING Placed everywhere lowest 
rates. Reliable guidance on publications. 
expert assistance on ads without charge. 
Newspaper, magazine. mailing-list rate- 
book free. Chicago Advertising Agency. 
20-MP West Jackson. Chicago 4. 

24 WORDS in 64 Weeklies $4.96. J. Darnell, 
730 Hays, Jackson, Tenn 
SELL abroad. 50,000,000 pros 
tising instructions $1.00 

K-12, adeira, Ohio 


33 WORDS 10,000 readers $1 00 magazine 
10c. Renick, Holland, N 

INCH Display Aaretsea Fifty Maga- 
zines, Year $24. Wood's Popular Services, 

Atlantic City, N. J. 

20 WORDS $2.60. Circulation 234,000 
Gooddall, 37 Gardner, Vallejo, Calif 











cts! Adver- 
irekop, Box 








PREE Water and our concentrates makes 
flavors, lotions, shampoos. 72 products. 
labels, bottles furnished. Qualico. F-20030 
Russell. Detroit 
FPREE! Latest issue Opportunity Magazine. 
Salesman's Guide. Inspiring. construc- 
tive. Shows how to earn money selling for 
others or in your own business. Hundreds 
postwar opportunities. Send name and de- 
scribe what you have sold or are selling. 
Illustrated copy sent Free. Opportunity 
Magazine. 620 N. Michigan, Dept 18, Chi- 
cago 11, Ill 
LARGE Distributor Seeks Agents for 
nearly 200 Bible and Book Items, includ- 
ing war history books retailing $1,00- 
$18.00. Splendid profits! 25c brings big 














w ADVICE 
DRUNKENNESS Is a disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. S. Nelson, The 
Keeley Institute. Dwight. Ill 


MAILORDER Business. Ready to operate. 
Includes everything needed for Begin- 
ners. Instructions, eae Supplies: 
Boo: Photos, Cards. $1.00. Defiance, 
Lefferts. Box 121, Brooklyn 25, N. ¥ 


NERVOUS? Bashful? Fears? Free, encour- 
aging information. John Englund, Iron- 
wood, Michigan 











AMAZING Earnings. Sell Original Paint- 
ing Reproductions. 25c, 15—$1.00. Book- 
let: How To Make Liquors and Cook With, 
25c 20—$1.00. Defiance, Lefferts Box 121, 
Brooklyn 25, N 
PLANNING your future? Avoid costly time- 
wasting mistakes. Engineer of wide ex- 
perience will analyze your prospects in the 
crafts, professions, or business for only 
$3.50. State your preference and qualifica- 
tions or write for free application form 
Employment Advisory Service, Box 1504, 
Washington 13, D. C 


2 AGENTS WANTED 











SCHOOL Seniors—Sell classmates Ameri- 

ca’s most beautiful, distinctive Gradua- 
tion Name Cards. Positively highest com- 
mission. Largest selection. Lowest prices. 
Free cards and sample kit. Printcraft, 
1423 E. Elm St., Scranton 5 a 


EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates in sma!) 
quantities. Also. make money applying 
Initials on Automobiles. Fr 
lco"’. X-164. Boston (18). Mass 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors. bicycles. 
bathroom fixtures, etc.. by late method. No 
tanks or shop required. outfit furnished 
Pree Booklet. Gunmetal Co.. Ave. G. De- 
catur. Illinois 


LICK After-war layoffs; 

; home, office. Booklet describing 
“Collection of 127 Tested Plans’’ free. Elite 
Co.. 214A Grand St.. New York. 








Start own busi- 


DECEMBER, 1945 


catalog, comeneye details! Royalty, Box 
748-J, Passaic, N. J. 


| EARN $5- =y day with Veteran's beautiful 
Service Memento’s, Sample 25c. Starlite, 

2704. Geneva, Ohio 

GOLD Lacquered Window Sign Letters. 
New Foils—Styles—Absolutely Beautiful. 

Free Samples Atlas. 7941 Halsted, 

Chicago 

BIG profits taking subscriptions for al) 
Magazines. Agents’ Confidential Catalog 

listing over per ls and 

Starting supplies Free. Pines Subscription 

Agency. Flushing. New York. 

$1 STARTS you in business. Sell DeLuxe 
five fold ties 100% wool interlining 

Costs you only $7 per dozen, you make $5 

dozen. Send $1.00 for special introductory 

offer two five fold ties. Catalog complete 

















line Free Philip's Neckwear. 20 West 
22nd St., Dept K-44, New York 10. 


SELL “Petite Picture | Notes."’ Something 


really different in greeting cards. Sample | 


sree, Dun Cards, New Brunswick 21, 





our 
name cards. Hot 
Profits! Hurry! arene 
Pittsburgh 30, 


selling everywhere! Big 
Box 235 (M), 


LOOK Here! Wanted Sion and “Women to to 
start in business on our capital. Sell 


our Dealers now make quick sales, big 
profits. For particulars write, Rawleigh 
Co., Dept. L-192-PSC, Preeport, Il). 


RAZOR Blades thousand $5.75. Dolls dozen 
$12.00. Pencils gross $1.95. 1728 Bobby 

Hairpins $3.60. Send payment 

free. Mills Sales Co., 901 Broadway 
York 3 

JUST Out! History of World War Il, “Huge 
volume. Popular price. Authentic text 

Official Photographs. Big profits. Riverside 

Book Co., Iowa Falls, Iowa 


WOULD you like to make up to $75 weekly 
commission? Then write Schutt Co., 243 
E. Ohio St., Indianapolis 4, Ind 


EVERY motorist needs our products. Tre- 
mendous profits ad Co., Stimson Bidg., 
Los Angeles 13, Cali 


NOW you enjoy a Profits sellin, Rug- 
kleen and Mothtex Concentrates to homes, 
hotels, rooming houses, etc. Send for New 
complete offer. Tremendous profits. Year 
poune repeat business. Products used daily 
every home. Russell-Johnson Co., 

| Clar ksfield, Minn 


New 








SCHOOL Seniors! A posta! will bring you 
Kwick-Sel] Cardalog of graduation | 


some 200 farm-home Products. Thousands | 


Catalogs | 





fastest selling 

Dime 
Here's 
Re- 


MILLIONS Sold Monthly, 
novelty. Generous trial order $1.00 

—— samples, wholesale prices 

another. Every car owner a prospect 


tails for $1.50, costs 39c ‘Sample. exclusive 
eeaety offer 25c. Barkley Co.. Dryden 5, 
a. 





$3 FIRE Extinguisher sells wholesale or di- 
rect. Fire-Killer, 97 Franklin, Syracuse, 

New York 

EVER-KLEER Prevents Frost, Rain, Steam 
on Windshields and home windows. Will 

not wash, Wear or Rub Send $1. 

ao 25c. Agents write M. Winn Co., 
Box 408. Jackson, Michigan 


BLACKLITES, Fluorescent Lacquers, Inks, 

Dyes, Send for Catalogs. eese En- 
gineering Co., Santa Monica Bivd., Holly- 
wood 46, Calif 








SILVER Plating Liquid. Simply Rub-On 

with a cloth Cionne. Silverplates, Pol- 
ishes, one — Puts on genuine 1000 
Pine silverplate news silverplated ware 
like new. Silver-plates onto brass, copper, 
bronze, etc. Lasting finish, won't come 
off. Sales representatives wanted. Details 
free. NuProcess Products, Dept 198, 
Aurora, Ill 


SENSATIONAL Seller. Excellent profits 
Free literature. Readers’ Service, 646 
Peoples Bidg.. Charleston, 8. C 


DISTRIBUTORS. Salesmen, Veterans. Sell 

““Changeceiver’’. Eliminates picking up 
change. Large-Profits, Sells Self. Plastic 
Write H& Products, Box 490, Arkansas 
City, Kansas 


CLEVER Comic 
25c Greenacre 226' 2 
field, Ohio 


BUILD Year Round Lifetime Business, sell 

everyday necessities to stores, institu- 
tions, industrial plants. homes, etc. Easy 
repeats. Excellent profits. Great coopera- 
tion. Become territory distributor. Investi- 
gate. Lytle Supply Co., Ave. 12, Fredericks- 
burg. Ohio 


25 WAYS to make money with Luminous 

Paint (Shines in Dark). Rush only 25c 
for profitable folio and Luminous Sample 
Address. Lite-Saver, 97B, Saybrook, Conn. 











Samples 
Spring- 


Xmas Folders 
W. Main, 








WHOLESALE: Razor Blades, Laces, Excel- 

lo, Texide, Silvertex and others. Write 
for prices and information. Nationa] Sales 
Company. Dept. 114, 1319 Stone Street, 
Flint 4, Mich 


200 MONEY Making Ideas, Plans, Schemes, 
Rare formulas. Exposed Secrets. Par- 

ticulars Free. Formico Co., Box 572, Day- 

ton, Ohio. 

SALESMEN will be cleaning up $10.00 to 
$50.00 per day selling our fans in 1946 

Write Universal Fan Co.. Peru, Indiana. 

Dept. 1 

AGENTS sell girlie photos 20 different sets 
Sample set only $1.00, plus free follow 

up. Merit Photo Co., (Dept. P,), Box 21, 

Sta. A. N.Y. 12, N.Y 

LUMINOUS pictures that glow in the dark 

rge manufacturer wants factory 

resentatives; wonderful new item; 

seller; free sample. Madison Mills. 

Fourth Ave., N.Y.C 

POWERFUL Mile 
mileage! Increases power! 

Bank-Accounts! Tremendous 

Thermopower, Peoria 4, Ill. 
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Stretcher! Increases 
Increases 

Profits! 
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g you hundreds of propositions 
“ ts. Tired of 

Agents 

64 St 


Then try r way! 
reau. 561 N.W 





AIK CONDITIONING 
rROUBLED 
entering 


with down draft 
1 or 
ey Umbrella 
N. J 
gas burners, blowers, ex- 
> Moore Equipment Co 


1014 Wash- 


( ONVERSION 
aust far 


neon € 


ANTIQt =. 


Nebraska 
oes ics, 
ODS 





INDIAN 


SWORDS ' 

strated aiog 
he I Ave 
440 ANT! QUE 


daggers pistols. armor, 
25 Robert Abels 
N.Y 
Pirearms;—4,000 Bargains 
Relics, Cartridges. Min- 
Flintiocks, Swords 
aph 25¢ Heike 


ol Ir dia 
era Rifles, Fossils 
Catalog ith photogr 


relic Antiques list lOc. 

Spicer, Min 
Arrowheads 

Glen 

25« M 

~uba cree 

ndian Arrowheads $1.00. 4 

bird arrowheads $1.00. List 
Box 569. Galveston, Texas 

pow- 

South 


$1.00 Cata- 
Ark 


Rodriguez. 


wood 


30 ANCIENT 
perfect 
Lear's 
rms. swords 
Lists : 
iiladeiphia 3 
ARCH SUPPORTS 
Manufacture custom arch sup- 
Julis Corssen, 2638 Geyer, St 
4 Mo 


daggers 
gy. 8-X 








ASTROLOGY 
Questions Answered With Solar 
ope. Send birthdate 25c. Professor 
lliday. L-1514 Long. Columbus. Ohio 


6 AUTHORS SERVICE 


W writers needed to re-write ideas in 
newspapers magazines, and books 
@Plendid opportunity to ‘‘break into’’ fasci- 
ting writing field. May bring you up to 
00 per hour spare time. Experience un- 
essary Write today for Pree details 
obligation. Postcard wil] do. Comfort 
Titer's Service, 210-R South Seventh St 
St. Louis, Mo 
Want New Writers to cash hundreds of 
checks for $1 to $100, offered each month 
The easiest way to write for pay. No pre- 
Vio experience necessary. Send for Free 
@etails. No obligation. Saunders M. Cum- 
Mines Box 609-8. Colorado Springs Colo. 
IMMEDIATE Income For Writers. My pian 
eveals Sell short personalized 
les waiting market prompt remit- 
far Make me prove it. you'll be pleas- 
ly surpri + 5S. Snyder. Box 4907-W 
Pr adeilph 19. Pa 
RITE stories that se 21 
Muldonado. Box 51. Suniand 
7 AUTOMOBILES 
BEE our ad 


car and 





jessons $1 
Calif 





midget 
Midget 


motorcycles for 
motorscooter bargains 

Mo rs Directory. Athens, Ohio 
AUTOMOBILE Racing Book. Fifth Edition 
Revised. Tells how to build dirt track 
Bodies. frames, engines. Records. super- 
Shargers, rules, formula. plans. stock con- 
versions, roadster ty fast Fords. $1.00 
postpaid: $1.15 C ay Kuns. Depart- 
Ment 274. Madisonville, Cincinnati, Ohio 
CUSTOMIZE your automobile. Illustrated 
new restyling ideas. instructions, spe- 
cific model changes by simple methods. $1 
Speedwhee!. Box 723-C. Arcadia. California 
STEAM Car Scrapbook. Compiled by Floyd 
‘ mer. Historical. authentic, amusing 
descriptions 250 early steam 
with fascinating story by one-time 
5 oungest auto dealer. Postpaid 
DeLuxe Cloth-bound $3.00. Clymer, 

W. Pico. Los Angeles 6. Calif 

sion now for automobiles. Rush 
for free literature. Wayne Engi- 
neering. Greenville, Ohio 
MASTER ignition power 

pet er starting 
Milw 


inder 


Ads photos 


booster; mileage 
$3.00. Master Co 


ikee 11, Wisconsin 


GARAGE doors. a)) types. controlled from 
Das a. Cc plete “Build Yourself" 
Plans jable. Free Particulars. 
Kayt , ratories. Lynwood, California. 
BUILD Midget Racer from castofl parts! 
Plans. specifications, construction infor- 
mation, $1.00. Motor Supply. Box 1682-CS, 
Toledo, Ohic 
INTERESTING E 
Er Mot 
au tomobiles. 50c postpaid 
Angeles 6 Ca aes 
WHIRLGAS Turbinator $3 carburetor 
amplifier antees increased mileage 
nd power b oven tests of universities 
Users report ws high as 40 Wrench 
installs 15 minut Give auto make. year 
John Hanley 719 Loraine, Detroit 8, 
Mich 
1946 IGNITION 
starting Pep 
355B E. 149 St.. New York 
FLOYD Clym S popular motor 
a Ben. z Book just out. Describes 
and Prix racing. 100 illustrations, photos 
world's Sastent cars. drivers $2.00. cloth- 
bound $3.00 Power and Speed. 200 
illustration world most 
book $2.50 Ab Jenkins (world’s di 
tance record holder) book “Speed on Salt 
cloth-bound $2.50 Saga Roar- 
istorical book early day Ameri- 
automobile racing $2.50 Speed 
to Obdtain It $1.50 
cycling Manual, wonderfu] book. dozens 
motorcycles described, illustrated. $2.00 
(See our ad under Motorcycles) Mo- 
torcycles “How to Manage Them" $2.00 
English Motorcycle Service Manual, 
all about servicing various foreign motor- 
cycles $1.50 Motor History of America 
World's Wonder Book of Automotive In- 
dustry all about Ford. Chrysler, Durant. 
Wrilys. Olds. Buick. others. 416 pages. lists 


scational illustrated 


magazine on foreign 
Clymer, 2125 W 


lish 


rice Os Cali! 


Past 
Co., 


$5.50 
Mig 


Supercharger 
Mileage. EG 


Motor- 


1600 different makes American automobiles | 
Ployd Clymer's | 


$3.00. cloth-bound $4.00. 
Historica) Motor Scra ks" 
book Time Magazine called a ‘‘must’’ 
specifications. illustrations photographs 
hundreds early automobiles and motor- 
cycles No. 1 and No. 2 now ready. en- 
tirely different. $1.50 each, cloth-bound 
$2.50 each Clymer’s Steam Auto- 
mobile Scrapbook Historical. illustrated 
review. early and late Steam Cars $2.00, 
cloth-bound $3.00 Modern Steam Car, 
different book $2.00 All books post- 
paid. Send overseas without request 
Pay postage. guaranteed delivery 


the 


Send 


dime for America’s most complete Motor- | 
Los 


Clymer. 2125 W. Pico 


Calif 


book catalog 
Angeles 6 
Motorcycles) 


(See our 


famous racing | 


We | 


ads under | 


DIESEL Conversion 
simple installation 
ton, Mass 
1000 MOTORISTS Needed to make gas sav- 
ing test. Up to 30 avings. Por trial test 
offer write Vacu-matic Carburetor Co 
7617-1261 W. State St.. Wauwatosa, Wis 
NEW miracle motor fuel cuts driving and 
engine repair cost in half! Made by al! 
major oil companies. Usually half price of 
gasoline! Will not form carbon, dilute oi! 
1946 trucks coming equipped to utilize this 
fuel! Practically unknown, tremendous of 
portunities exist now! Hand book contain 
ing complete copyrighted information one 
dollar, or order C.O.D. Money back guar 
antee' Alberts. Box 492. Alhambra. Calif 


10 AVIATION 


HUNDREDS of War-Bargain airplanes and 
gliders, some probably located near you 
Send 25c (35c by first class mail) for com- 
plete Directory. Used Aircraft Director 
Athens, Ohio 
JET Propulsion Experiments. New principle 
to drive boats, bicycles, mode] heliocop- 
ters. Circular on plans. Rush name. Hous- 
ton Maupin. Tipp City 54, Ohio 
BUILD and fly your own motorcycle pow- 
ered monoplane at home. Easy to build, 
short rum takeofls. sweet plane to fly 
Tested plans. guaranteed, $1.00 Order 
Today, Now Aerotech. Dept. 60, Dear- 
born. Mich 
PROPELLERS—All types. sizes, including 
3 blade-—Past delivery. Lists free. Air- 
cool motor diagrams 50c. Standard Aero- 
craft, Pt. Worth, Texas 


TAYLORCRAPFTS, Pairchilds 

Other Used Aeroplanes Sold Direct 
Lowest Prices. Send 25c for Latest 
ings. Advanced Aircraft Service, P .O 
3197, Savannah. Georgia 


YOUR private. commercial or instructor |i- 

cense quickly and at less cost. Part cost 
may be earned while flying. Ideal fiying 
conditions. Write for deal. Gottschalk 
Schools of Aeronautics. Adrian, Michigan 


BUSHEL Basket Aircraft Radio & Elec- 
trical] Items! $4.95. Aero Instrument, 8232 


Travelair. Houston. Texas 


CRASH Damaged Warplane "Instruments 
r selection. Minimum order $1.50 
fob. Aero Instrument, 8232 Travelair 
Houston, Texas 
LUSCOMBE $65, Cub $300. New catalog 
25e, lists thousands of sensationa] bar- 
gains in airplanes. motors, parts. para- 
chutes. supplies. Aviation “Business Op- 
portunity’’ section included free! Nationa) 
Box 1682-CS. Toledo. Ohio 


Unit Burns Fuel-c 
Buckley Co., Taun- 





& Many 
For 
List- 
Ox 








8 AUTO SUPPLIES & EQUIPMENT 
OVERHAUL car truck. tractor motor while 
you drive. Nu-Power, 3837 N. 19th, Phila- 
deiphia. Pa 
HAVING Car Trouble? New, Used, guaran- 
teed auto, truck parts save money. Trans- 
mission specialists Describe needs: imme- 
diate reply. Victory. 2930', No. Western, 
Chicago 18 
CONVERT your auto, tractor or marine en- 
gine to burn diese) or stove oil. Proven 
factory method. Different and better. Costs 
nothing to investigate. Write for free cir- 
cular No. 3. Harrington Co. 222-224 S. W. 
Stark St.. Portland 4. Oregon = 
ANTI-FPREEZE. Noncorrosive. Inexpensive, 
manufacture yourself. Details for stamp. 
Betke. Box 699. Borger Texas 





AIRCRAFT Altimeters 8000 meters $1.95 
Pitch and Bank Indicators electrically 
illuminated $2.95. Bosch hand cranking 
magnetos worth $50.00 sacrificed $4.95 
Liquid Rubber 60° Latex. mends every- 
thing in rubber. 3 cans $1.00. 6-8 Voit DC 
airplane generators, worth $75.00 sacrificed 
$2.95. Air Transport Co.. Mineola. N.Y 
PROPELLERS for airplanes ice-snow 
sleds. air boats. etc. Literature 5c. Banks 
Propellers. R.F.D 7. Ft. Worth. Texas 
Q ! y CHICKS 


CHICKS for broilers or layers Pure breeds, 
Crossbreeds. Write for prices. folder 
Amstutz Hatcheries. Box 300, Orrville, Ohio 


i Sa, GENERATORS, 














GASLESS Gas Quickly “Easily Compound 
Formula 25c. Duffy. J47. Covington. Ky 
OIL Pumping Motors—Brought Back to 
Normal without Ring Job. Write for 
Particulars. Joe Muliner., Box 3102, I, St 
Paul. Minn St + ED Sh 
CARBURETOR repair kits for most popu- 

lar cars and tractors. Free lists. Carbu- 
retor Service, 600 LaPrairie. Ferndale. 
Mich 


150 AMPERE generator for welding $47.50 

Extra flexible cable. 10 ft. Lengths $2.75 
Other bargains. Butler Electric Co.. 1885 
Milwaukee. Chicago 47 a 
EDISON Batteries. Light. Power Fifteen 

Year Life. Unconditionally Guaranteed 
Complete Lighting Plants. Free Literature 
See-Jay Co.. 319 Yonkers Ave., Yonkers 
NY 








iz BLUE PRINTS & PLANS 





STAY Clear keeps windshields free of Fog | 


Steam. Drive with windows closed in 

or Snow. Send 25c_ M. Pankwith, 278 

Yonkers 2. N.Y 

Life; install 

Complete Set 

car and 
1505 


Ratr 
Milesq sare 
GIVE Your Car New 
Spark Plug Wires 
postpaid State of 
Hayden t Su ! Co 


Ave., E. Cle.  Onic 


new 
$1.00 

mode! 
Hayden 
eland 


NEW high speed boat hull, higher speed 
less power, simply 


constructed. Plans 
$5.00. M. J Brete 3772 W. 38th Ave 
Var ycouver 
PLASTIC eran ‘Machine. Build the Best 
Yourself Pascinating Inexpensive 
Hobby. Parts and Plans available for i 
formation R. Kiley, 4318 Oak 
3eliwood 
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13 BOATS, OL = MOTORS, 
ETC. 





FULL size, cut to shape boat patterns, 
blueprints. Jig—38 feet. Illustrated 
Build « Boat” catalog. 10c (coin). “‘“How 

to Build Boats” book. $1.00. Cleveland 

Boat Blueprint Co., Dept. A-77, Cleveland. 

Onio 

MARINE Power—Easily convert any Ford 
motor (domestic and foreign) with Osco 

Parts and kits Complete catalog 25c 

‘coin). Osco Motors Corp., 2020 E. Orleans 

St. Philadelphia, Pa 

BUILD Your Own Boat 
half cost. Blueprints, list of materials 

and instructions for 12° rowboat $1, for 16 

inboard motor boat $4, postpaid. J. Bore- 

land, Dept. M-250 W. 57 St., New York 

19. N. ¥ 

14 BODY-BUILDING COURSES 


BAR-BELLS. Dumbbells. Exercise equip- 

ment, Courses, Special offers! Free book- 

Good Barbell Co., 3261-PS Watson, 
Louis 9. Missouri 


SUPERSIZE. | Superstrength, Etcetera, 25c. 
Superior, 186 Rutledge St., Brooklyn 11, 
N.Y 


New easy way at 





N 


LEARN Handbalar icing g Quickly! Write. 
Power. 923 W. Vine. Kalamazoo, Mich 


5 BOOKS, PERIODICALS 


EDUCATIONAL Books sold cheaply or rented 

for smal] fee. Books bought oney back 
guarantee. 4,000 Bargains. Catalog Free. 
‘Courses Bought). Lee Mountain. Pisgah, 
Aiabama 


“BOOKALOG Free Books, Opportunities. 
Enclose stamp. Golden, 5698512 Oak- 
grove. Oakland 9. California peas 
E. Out-of-Print Books located. Book- 
-— 1210 N. llth Ter., Birmingham, 
la. 











PROOF of Earth's Concavity, 225 pages, 
$1. Theocracy, Al720 Hough, Ft. Meyer, 
Florida. __ 
ADULT Books. Sample and catalog 10c. 
__Alstone, 310 Lunenburg, Mass. _ » 
K Bargains. Illustrated catalogs free. 
Rialto, 349-A Sackett, Brooklyn, 


_ N.Y. 
100,000 POST-WAR Jobs abroad—South 
America. China. India. Burma. Japan. 
Russia, Malaya. How and where to apply 
now. Post-war U. 8. participation in world 
reconstruction and trade demands thou- 
sands of American-trained mechanics. 
salesmen. technicians, engineers. foremen. 
jaborers and siness representatives— 
every trade needed. Our 15,000-word copy- 
righted forecast—compiled from business. 
professional and government sources—lists 
over 200 big U. S. firms with foreign inter- 
ests. gives job .nformation. salary brack- 
ets. contract tips. application letters. pass- 
port information. climatic conditions. etc. 
vital facts for your immediate upplica- 
tion, $1.00. Return for refund in 7 days if 
not satisfied. Pacific Industrial Research 
Bureau, 202-D Studio Building. Portland 
5. Oregon 





FREE Booklet—The Truth About Jesus. 
John C. Meek—P.O. Box 512—Ba)timore 

3. Md 

MAGAZINES 
mestic, arts, Books. 

tions, pin-ups, etc. 

funded). Cicerone’s, 

York 17. New York 


SEND 25c for Stereopix Navigation book. 
__ Addison-Wesley. Cambridge 42. Mass 
ANY book on Architecture, Art. Craft, sup- 
plied Catalog, stamp. Artcraft, Box 
27. Baltimore 4. Md. 
in prophecy Dime 
Monthly. Free copy. Nichols, 

Waltham 54, Mass 


BOOKS. Pictures. List Free. Sample As- 
sortment $1. Nu-Art, 436 N. Y. Ave., 
Brooklyn 25. N. ¥ 
TRADE Magazines-Business, Vocational, 
Diversion. Current single copies. Over 
200 fields. Free price-list. Commercia] En- 
graving Publishing Co.. 34S N. Ritter, 
Indianapolis 1. Indiana 
BIG Profits Taking Subscriptions for all 
magazines. Agents’ Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, New York. 





(back dated)—foreign, do- 
booklets, subscrip- 
Catalog 10c. (re- 
863 First Ave.. New 





“Pre-Dix-It"’ 
Box 85. 


DECEMBER, 1945 


| Western 
SARONG Girl—A full color handpainted 


| for framing. Send $2 


| Erix Shop. 591-12th St 
ae since reading Jacoby's 


' same 


| Commandery 





BOOKS, (out-of-print, new. used) quickly 
supplied, many 35c bargains. Catalogue. 
Mid-West Book Service, 16870 Marx Ave., 
Detroit 3, Michigan 

“A RATIONAL View of Life’—$1. 
__ jamin Seibert, Urbana, Ohio. _ te 
BUILD Your Own Fortune! The rules of 


Ben- 


fortune building are infallible and have | 


been followed by successful men and wom- 
en ever since the days of ancient Babylon 
These rules were not 


taught to you in | 


school, nor taught to you in college. Build- | 


fortune is explained 
book, “If It's Wealth You Desire 
$1.00 for a Postpaid copy. W. L. Bedard, 
3420 Montclair, Detroit 14, Michigan. _ 
OZARK Magazine. Lonsdale, Arkansas 
For homeseekers, sportsmen, folklorists 
Year. $1 


BACK number magazines 
Reedmor, 841 Intervale Ave.. 
N.Y 


ing a 


New York, 


Catalog and | sample 1 10c. 
Cleveland 6, Ohio 


Books Happiness 


ADULT Books. 
Oudeman, Box 1840 


FREE—Catalog—New 


3.N r 
ATOMIC Energy! 
Partly Mathenatical, 
Write J. P. Kayne, P 517 
Chicago 40. Il) 
MONEY and Hobbies 
Lean Purse 
Route 3, Middletown, New York 


Unique, Elementary, 
New Pield Theory! 
4518 Clarendon, 


fully in the | 
Send | 


reasonable. 


Books, PSM 41 Union Square, New York 
y } 


“Seven Cures for a | 
$1.00 each. Helen White, | 


PREE Membership in our Technical Book | 


Club: Current literature, guiding advice 
on all your book problems. premiums. No 
obligation. All books: technica], chemistry 
homecraft. farming etc. Free literature. 
specify subject. Modern Technical Book 
Co., Dept. 3MS, 55 W. 42nd St., New 
York 18 
PILOTS, Mechanics—Compiete, illustrated 

Altimeter Handbook. Includes use, in- 
stallation. servicing. setting. testing etc.. 
35c cash. Stenzel. 341 Tanner. Rantou), Ill 
“BATTLE of Armageddon’’. Coming Revo- 

lution in America as revealed in prophe- 








| cy. $1.00. William-Frederick Press, 313 W 
| 35. NYC. 1 





READ and Give Books. List Free. G. De 
Ruiter. 4 Hudson Drive, Wilmington, N. 

Carolina 

BACK-Dated Magazines supplied quickly 
Send Wants. List free. Arkell’s, 1071 N 

Los Angeles 27. Calif 








picture of a shapely sarong girl suitable 
cash or MO. to 
George Tracy, 5142 7th Ave., Los Angeles, 


Calif 

“WHOLESALE Catalog Directory 10c 
Hundred’s of Thousands Articles. Staf- 
ford. Sunnyside-S. Indianapolis 44. Ind 


POST Card Collectors! Over 100,000 inter- 

esting Post Cards. Some over 50 years 
old. 50 all different subjects. $1.00 prepaid 
Oakland 7. Calif. 


book on 
ker. I've won consistently Do the 
Postpaid $1.50. Pvt. Burn E. Klay. 
209 Columbus Ave.. N.Y.C. 23 


AMAZE with supermemory! Facts, figures. 
names stick like burrs. Write Bll. Thor 
Books. Box 1210. Chicago 


WHAT Every Mason wants. We have Ma- 

sonic books for Blue Lodge. Chapter, 
Scottish Rite and Shrine 
Our rituals are used the world over. Send 
for our free catalog of books and rituals 
for Masons, Odd Fellows. Knights of Co- 
lumbus, etc. Ezra A. Cook, Publisher, Inc., 
P.O Box 796-RD Chicago 90 


BE A Commercial Fisherman: Cash in on 

big postwar markets. Fishermen's Hand- 
book tells how. where to rent and buy 
boats: how to make fishing gear for crab 
salmon. bottom fish, shark, etc.; every 
phase of Pacific fishery thoroughly covered; 
photos, diagrams, charts, soundings: tells 
where and when to fish for most profit 
what ports pay best: short cuts in working 
practice. Write today for _— folder 
Deep Sea News. Eureka. Calif 
ILLUSTRATED Comics. Large Assortment 

$1.00. Nelson, Sunnyside—PS, Indian- 
Indiana 

















apolis 





SELECTED Adult ‘‘Books that are differ- 

ent" and photo novelties. Stamp Brings 
catalog. Chelsea, P.O. Box 1209, Winston- 
Salem Cc 


16 BUILD IT YOURSELF 


BUILD concrete block machine. Easy. in- 

expensive. Sell blocks, build home, ga- 
rage, barn at low cost. Free Details. Horne, 
206 W. Wilder, Tampa, Fla 


BUILD Tractors from Second hand auto- 
mobiles. Convert horse drawn farm 
equipment into tractor hook-up. Nolan's 
Garage, East Wareham, Mass 
INEXPERIENCED? Build your home your- 
self. Your labor saves up to 60°,. Valua- 
ble circular for beginners 25c. William 
Jackson, A.B., 1713 Howard, Port Huron. 
Michigan 
INSTRUCTIONS to make your spring 
driven alarm clock operate electrical ap- 
pliances when alarm sounds. Idea! for deaf 
Illustrated booklet 50c. Clayton, Box 599, 
Chester, Penna 
LUCITE: 4 plans $1.00, 10-$2.00. Cost 15¢ 
to construct Wholesales $1.50—proven 
sellers. Modern Design, 148 Winthrop St 
Brooklyn 
ELECTRO-Matic furnace for home or 
office. Convert now. Blue print and in- 
structions how to build $1.00. Electro- 
Matic, Box 734, Portland 7, Oregon 


LIQUID Marble—Colorful, glazed! Mold. 
brush, spray! Composition floors, Rubber- 
lastic molds. Particulars free. Marbleizing 
Service. Edwardsville. I)) 

17 BUSINESS OPPORTUNITIES 
BABY Shoes Preserved. Complete Instruc- 


tions. Exclusive Rights. M Watson 
Belifontaine, Ohio 


COLORGLAZED Concrete Pottery made 

without molds. New, low cost. patented 
method. Cemetery products, novelties, tiles. 
floors, etc. Basement leaksealing. Other 
money-making projects. Booklet, details 
free. Men only. National Potteries. Fergus 
Falls. Minnesota 


GOOD Paying Business Silvering mirrors. 
plating autoparts. reflectors. bicycles, 
bathroom fixtures. etc.. by late method. 
No tanks or shop required, outfit furnished. 
Free Booklet. Gunmeta! Co., Ave. E. De- 
catur. Illinois 
MAIL Order Business course shows you 
how to make money. spare or fulltime. 
Teaches professional mail order technique 
—not penny-snatching schemes. New Suc- 
cess-Catalog Free! rite—Nelson Com- 
pany. Dept. 4-01. Chicago 4. 


RECAST old batteries into new. Latest 
achievements Battery Laboratories, 
Minneapolis 


START Home business making statuary, 
plaques, art goods, pottery, garden furni- 
ture, artificial marble flooring, liquid 
marble Make flexible molds yourself 
Amazing profits. Folder free. Creative 
Publishers, Box 236-M, Winnetka, I]. _ 


$25. Weekly working two hours daily y. No 
canvassing. No so. ee Lycke 
Box 2471. Cleveland 12. Oh 


EARN substantial income at Ty by mail 
Many new. smal] capital propositions 
now open to beginners. Guaranteed in- 
structions furnished. Literature free. Al- 
Wilcox. PS21. Nicholls, Georgia 


HOW To make shell jewelry. Here is the 

only complete course of home instructions 
for making tropical! jewelry. Gives complete 
instructions and beautiful photographs for 
making 33 different styles of sea shel] and 
fish scale earrings. brooches. pins, sprays 
and hair ornaments. Includes dyeing. pear|- 
izing. lacquering. golding and luminous 
methods. Also, wholesale prices for all 
materials required. $1.00 per copy postpaid 
House of Gifts, Box 4550-M1. Coral Gables, 
Plorida. 


SELL by yy Mail with Elfco Ready Made Cir- 
cular Service! Large Profits! Catalog 
Pree! Elfco 434 N. Wells. Chicago 


“FLEXIBLE” Rubber Mould Compound 
$7.50 gallon 
































Winters Co., 9280 Yellow- 
stone. . Detroit 4 _Mich 


IP you'd like to make $5,000 annually or 

better, in an easily learned office business 
of your own, send for free details immedi- 
ately. G. H. Cole, Pres., Syracuse 2, N. Y 
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multi-col- 
m position 
Any color. No 
Plaster casting 
now. Full infor- 
rite—Compo- Tex 


LIQUID Marble; 
ored. Glazed 
Plooring. Lifetime wear 
priorities. Flexible moids 
Get into the big mone 

mation given free 
Box 786-P. St. Louis. Mo 


MOLD-MAKING, Plaster casting. Money- 
making Business Literature Free 
Kemilo. Park Ridge. Illinois 


10e BRINGS you baskets of mail. Catalogs. 

magazines. money making ideas, samples 
Gardenville Publishers. Gardenville 10 
N.Y 


snow-white 
Ungilazed 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete. illustrated course shows you 
how. Welding. Refrigeration. Motor re- 
pair. How to get business, etc.. all phases 
covered. Free literature. Christy Supply. 
Dept. 758. 2835 N. Central Ave., Chicago 
WANT to make $100.00 weekly’? No foolin 
Details and 64 page booklet of valuable 
moneymaking information that can mean 
immediate cash and your future inde- 
pendence. 25c postpaid. Write today. now. 
Wilkin. 1348-P N. High. Hillsboro, Ohio 


TYPEWRITER pepateine. Ori --4 + 
Simplified Home 8 ney ber  ayee 
writer Mechanics Schoo! Ox 269 
Ohio . 
MAKE and Mold genuine Plastics. Forty 
illustrated work-sheets explain ae 
processes. Authentic. simplified. $1. Free 
circular Plastics Digest, 3937D Tracy, 
Kansas City 4. Mo 
BIG Xmas season ahead. Secure gift sub- 
scriptions on leading magazines. Sup- 
plies. etc.. free. American Readers Service, 
Gwynedd Pa 
HOW To Make Simple Molds and “Plaster 
Plaques Profitable Business or Hobby! 
Instructive booklet 25c. Plastercraft, 406 
East 43rd St.. Cleveland 3. Ohio 
PLASTICS Guide—Inside information and 
Directory of dealers in Materials. Molds, 
Machines. Equipment. Supplies. $1. Plastics 
Digest. 1937P Tracy, Kansas City 4, Mo. 


MAIL Order—Quick! While they last 
Screwball book about Mai! Order Busi- 
ness. Serious advice. By greatest mail 
order experimenter of all time. $1.00 till 
gone. Does you good. More’n dollar's worth, 
varanteed. Rush order. Houston Maupin, 
ipp City 3, Ohio oe 
START Furniture Refinishing Shop; Ad- 
dress P. Kepko. 500 Thornton Ave., 
Sharon, Pa pane 
LEARN Profitable Credit-Collection Agen- 
cy Business; Earn $5.000-$10,000 Up- 
wards Annually; Excellent Sparetime Pos- 
sibilities: Postcard Brings Interesting Lit- 
erature Free; Write: Educationa!] Exten- 
sion Service. Dept. 102. Los Angeles 36 
SELL Books By Mail. At home. spare time, 
Start small. grow big. Grand opportu- 
nity to establish clean. legitimate mail or- 
der business How booklet 10c. Kraft 
Publications. 3114-S2 Walnut. Chicago 12, 
Il 
Leading Mail Order Magazines 25c. 
Latest Issues, all different. Kraft Pub- 
lications, 3114-82 Walnut Chicago 12, 
MAKE new patented spinning toys in your 
shop or factory. Turned wood or plastics 
Small royalt They sell like yoyos. Seif 
advertising. Yea around seliers. Your 
ticket to prosperity. Send $1.00 for biue 
prints and proposition. USA only. People 
are to “ mary and stores are empty. Act 
sow. Clinton Davidson. 636 “‘C"’ St.. San 
Diego 1 ‘Calif 
IDEAS for starting to choose your own 
winess. write to Dranichak & King 
Box 310. Binghamton, N 
new Master Champion Lawnmower 
Sharpener Machine is now available 
Prank's Mfg. Co Dept. 1. 3312 Tweedy 
Bivd.. South Gate, Calif 


BUILD Airplane Motors. Use our Airplane 

Motor Construction Kit with easy to fol- 
low details. Mail $2.00 for Kit and agent's 
proposition to G Products Co.. Dept 
A. 301 Clinton Ave.. Newark 8. N. J 
START big money business on few dollars 

New, successful cleaning service. Big de- 
mand everywhere. Easy, quick income 
Write Americiene, 211 N. Seventh, St 
Louis, Missouri 
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METAL - DETECTORS — Materials now 

available! We have the latest in circuit 
and mechanical design plus 
How! Let us build yours rite for litera- 
ture. Metal Detectors 
burgh. Pa 


HUGE Profits. new Food Specialties! 5,000 
word course $2.00. Tirekop, Box P-12, 
Madeira. Ohio a 


MAKE Your Fortune in great new industry 

manufacturing. marketing products con- 
taining “DDT the wonder-working In- 
secticide. A waiting market. My Ten Mas- 
ter DDT Formulas and simplified manufac- 
turing and marketing instructions for 
starting on smal] capital. Rush request for 
full details, free. Howard Robinson, Ph.G., 
1314 8. Ohio. Sedalia 10, Mo 


SELL Cosmetics By Mail. Women spend 

millions on Beauty. You can make your 
share of this Cosmetic Money. Let us show 
you how. Details Free. Frank J. Artz, 1060 
Harding Drive. Toledo 9. Ohio. Dept B. 





he Know | 


Box 6892 N.S., Pitts- 


STARTING Your Own Business? Write 

about opportunities. Details free. Jack- 
son, Newcomb & Jackson Co.. Dept. P. 
115 State St.. Springfield. Mass 


INCORPORATE in Delaware. Many ad- 

vantages. Free details. Corporation Pis- 
cal Company. Inc., Delaware Trust Build- 
ing. Wilmington, Delaware 


150 PROFITABLE spare time mail order. 
local business offers each month for six 
months—all for 10c. Lewis, 828 S. Carpen- 
ter, Oak Park. Ill 
HOMEWORKERS—-Personalized Novelty. 
Universal Appeal, Unlimited Prospects 
Rex, Mt. Ephraim, N 


SELL By Mail. Particulars Free. Write 
Frank J 1060S Harding Drive. 
Toledo 9. Oh 


AMAZE < 7 











instantly. 
Free 
Maths Institute, Box 633, Mobile 


~ Add columns 


Add faster than adding machine 
details 
4, Ala 





QUICK Money! “Repairing Car Batteries.’ 
At home. Easy too. Write, ta — 
901 South Avenue. Grand Junction 1, Colo- 
rado 
RUBBERCOAT—Ideal mold making liquid. 
Sample quart $2.95 with directions. San 
Diego Plastic Products, 3873 California St., 
San Diego. California a 
HEALTH Pirst! New Drugiess Method Un- 
believable results! Operate a “Health 
No apparatus. Meta- 
basic System. D9128. Station S, Los An- 
geles. ian el 
COLOR Concrete with Chemicais Big 
money making Hollywood style pottery, 
birdbaths, without moulds. Wishing-wells, 
stucco-rock, benches. Marbling. cement 
water-paint 10¢ brings sample. literature. 
Pictures. Holly Cementcraft, 8530 
Wonderland Holly wood 46. California. 
324, 500 REPORTED using ‘schemes’ ; from 
‘Schemer” Magazine. Alliance, Ohio. 
47th year. $1.00; 4 samples 30c 
GROW Dwarfed trees. Instructions 25¢c. 
McGuire, P.O. Box 628, Dept.-E. Seattle 
11, Washington 
BOOKKEEPERS—Operate popular “ 
lar-A-Week'’ Bookkeeping & Tax Serv- 
ice. Full or spare time. Details free. Ellis, 
Box 203, Cedar Grove. N.C. 

HOW To~ ‘Operate Your Own Advertisin 
Agency Profitably, brand new copyright 
manual reveals all arn how you can 
start from home. spare time with few dol- 
lars capital. No stock or equipment to buy. 


Earnings unlimited. Sincere folks get free | 


details. S. Snyder, Box 4907-A, Phila- 


deiphia 19. Pa 
START Home Mail Business. Offering 

Health information. Big Profits, Small 
Capital. Everything furnished. Particulars 
Free. Write. Burke, 1345 Robson, Van- 
couver. Canada 


MAILING List 
$10. The Haven, 
Barbara. Calif 


PREPARE now to start own business mak- 

ing Venetian Blinds. Splendid pros ts. 
Illustrated instruction book $1.00. Elwert, 
6900 N. Ashland. Chicago 26 


“10,000 ALASKA Pishing Jobs."’ Alaska’s 
largest industry regularly employs thou- 
sands of men and women in seafoods Iya 
duction. Possible earnings up to 85.000 in 
few weeks. Authentic 7.000-word copy- 
righted report gives job information. union 
requirements. sample application letter, 
names and addresses over 40 Alaska fisher- 
ies. Newest edition includes similar infor- 
mation on California. Oregon and Wash- 
ington fisheries. Vital facts for immediate 
application in a permanent industry. $1.00 
7-day refund privilege. Pacific Industrial 
Research Bureau. Dent. PS-9. 202 Studio 
Bidg.. Portland 5. Oreeor 
YOU too can learn how to make, mold 
and cast Real Plastics. Send stamped 
envelope. Box 498. Gainesville. Texas. 


MOLD perfectly lettered monuments 
fifty cents ing $12.50. Details 
106 Richiand Gardens. Martin. Tenn. _ 
START Mailorder Bookshop—Everything 
furnished; publisher cooperation 25¢ 
brings booklet, exclusive setup, samples 
exciting ideas. Genera] Publications, Os- 
sining 1. New York 


wanted. Send dime, win 
708 E. Haley, Santa 


~ Cost 
free 








win | 





START a clock shop while clock repairing 

is booming. Our easy to learn home 
study course with pictures and illustrations 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
8 . Box 5086B. Houston 12. Texas. 


MAKE strange new plastic, ic pound 
Makes beautiful. durable floors. walls 
mantels. roofs. Bays Laboratory, Oklahoma 
City 9 
THOUSANDS of Alarm Clocks need re- 
pairing. Jewelry stores swamped. Our 
simplified course with pictures and draw- 
ings teaches you how to repair these 
clocks. Necessary tools and supplies fur- 
nished with course. Alarm Clock Repair 
Service. P.O. Box 1983B, Houston 1. Texas 


SELL Exclusive Books of Instruction by 

Assorted subjects. 70 profit 

name for snappy imprint circulars 

and details. Financial Education, 404D 
Mack Bidg.. Denver 2, Colorado 


RUBBER Moulds for casting novelties 
Latex for making Moulds. Use thorough- 
ly tested and approved products. Eastern 
Latex Laboratories. Box 153, Mattapan 
26. Mass 
SERVICE Men for branch managers. Ami- 
don Engineering Co.. Elyria, Ohio 
AMAZING tropical material substitutes 
cardboard. Mix with plastics Dollar 
brings instructions, wholesale prices, for- 
mulas, sample: Apartado 101, Guatemala 


START Home Business making Novelties, 
Plaques. Souvenirs. Colorful Liquid 
Marbie. Make your own Flexible Molds. 
Write for Free Information. Bing Products. 
621-BA Tremont St.. Boston 18, Mass 


TREMENDOUS profits mailing our litera- 
ture. Generalprinta. Cottage Place, East 
Orange. N. J eee 
NEW Mail Order Business Course Hits-the- 
Spot shows you how to make dollars not 
dimes by mail. Contains twenty-five in- 
structive lessons plus four tested Money 
Making Plans. Was written especially for 
beginners and spare time mail order deal- 
ers from Author's twenty-five years of ex- 
perience. Two large 8'.x11 Volumes for 
only $2.98 postpaid (‘C.O.D. U.S. only) 
Foreign $3.25 Money-back Guarantee 
Rehkop Co.. Box 87. Boliver 5. Mo 
GOING Into Business? Our survey of 
businesses with limited competition, $1 
Box 1. Station C. N. ¥ 
INFORMATION 
ucts (Wholesale) etc. Rakes. 
Chicago 80 
OPPORTUNITIES — - Foreign Countries. 
Thousands of job opportunities in many 
fields. Information explaining where and 
how to apply. List of hundreds of firms 
with foreign interests $1.00 Industrial 
Trade Surveys. Dept. 10. P.O. Box 4151, 
Los Angeles 24 Calif 
BUILD Own Business Mailing penny post 
cards: six profitable plans with informa- 
tion for starting. Gordon Publishers. Box 
23. Pawtucket, R. I 
BUSINESS Opportunities free details. Bel- 
6.'N — 15 Grape St.. Rochester 

















Locating Articles. Pr Prod- 
Box O-5931. 


MEN—Women— ‘Everybody Likes Candy”. 

Learn to manufacture professionally at 
heme. (Our 35th Year). Ragsdale Can- 
dies. East Orange, N. J 


POPULAR SCIENCE 











WY POPULAR SCIENCE OPPORTUNITIES 
| 


BE a stockholder guaranteed 15 nd 
cost nothing. Investigate. Leffel! Devices 
Inc.. 811 N. Charles St.. Baltimore, Md 
BUILD Miracle Homes. Yours. Others. 

Chamberlain, Fitzsimons Building, Pitts- 
burgh 22. Pa 








AT Last! A genuine Storm-Proof Cigarette. 
Cigar and Pipe Lighter that requires no 
fluid of any kind, will not blow out and 
can't get out of order. This Storm-Proof 
Lighter employing the char-coa! principle, 
sells on sight just by lighting a cigarette 
If interested, here are complete details 
Storm-Proof Lighters come fully 
guaranted and must retail $1.00 Your 
discount 40 in dozen lots, 50° 3 dozen 
and over including territory Initial 2 
sample trial order $1.00, deductible from 
first wholesale order. Storm-Proof Lighter 
Co., 126 Lexington Ave.. New York 16, N.Y 


SPARE Time Mail | Business Earned $1400 
Monthly. Copyrighted Instructions, $1.00 
Will Boyd, 331 Fourth, Pittsburgh 22, Pa 


METALLIZE Baby Shoes! Learn This Easy, 
Money Making Business From Nationally 
Recognized Consultant. Smal] Investment, 
Pree Details. Joseph B. Kushner, B.S. C 
E Metal Finishing Consultant, R.D. 3 
Stroudsburg, Penna 
WE start you in business at home. Spare- 
time earning $10-$30 weekly, selling by 
mail. Stamp appreciated but not necessary 
Driscol)] Sales Service, Box 2771-G, Denver, 
Colo 
25.000 ENEMY Patents, 
manufacture, royalty-free. 290 
cations. Particulars free. Patent 
Co., St. Cloud 12. Minn 
PLASTICS. Make your own at home For- 
mula and moulding instructions $1.00. 
Box 84, Station K, Toronto, Canada 
UNPAINTED Wall Plaques 2'2¢ up. Dlus- 
trated list free. Oman, 642 Broadway. 
St. Pau) 1. Minn 
MAKE $10 to $20 a day. or more, selling 
History World War Il. J. Henry Schiake, 
Box 813. Cincinnati 1, Ohio 
ONLY $7.30 yearly, operates office under 
your own name. Co-operative Offices, 126 
Lexington Ave.. New York 
BUSINESS Opportunities’’ “Honor 
Scrolis’’ $1.00. Start Envelope & Tag 
Business $1.00. Wealthy Widows names— 
others. Information 10c. Sharpe Service 
Box 6815, Kansas City. Mo 


HOW to Finance Any Business 
Capital Research, Aitkin 2, Minn 


BOOKKEEPERS: Genera) ledger and tax 
report experience. Operate permanent 
profitable accounting service for the small- 
er business. Part or full time. Simplified 
method. Write now! ll, 1402 W 
25th St., Cleveland 13, Ohio. 
OPERATE Americas Lowest Price Precision 
peanut venders. write Fielding Co., Pear! 
St.. Jackson. Mich. Stock Shipments 


INDUSTRIAL X-Ray a vast new Post-war 

profession. Find out how to qualify 
Rush name for facts. Ohio Institute of 
Technology, Box X-206. Greenville, Ohio 


“INSIDE Secrets” For Making Money! In 
spare or full time. From Home or Office 

Details stamp. Gofflot Service, Alhambra 

Calif 

MAKE money by mai). Successful plan 
No capital needed, no loans. sure profits 

Particulars free! Specialties, Box 503 

Lafayette 13. Indiana 


SELL By Mai! Profitable Books, Jewelry 

Household other merchandise. 82 i] 
sections course only $5.00 COD. Plus 
charges. Artie Barnes. PS1416 N. Mosley 
Wichita Kansas 


FOREIGN And Domestic ie Jobs, all kinds 

Latest accurate information on jobs 
firms and projects in U.S. and Fore g: 
countries. Mail $2.00 to Industrial Re- 
search, Ltd 403 Broadway Bidg San 
Diego 1. Calif.. for the 1946 edition of the 
Foreign Employment Digest. Lists the 
actual projects with application blanks 


Cost more, worth more. 7 day refund 
privilege 


EARN steady income with “table and 

hand tools. Easy. pleasant work: ex- 
clusive products and rich market. In- 
dustrial Development Service, 3006 Ridge 


Ave., Philadelphia 21. Pa 
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DO You Want To Be Independent’ “Op- 
portunities to Share’’ wil) show you the 
way. Over 400 pages filled with down-to- 
earth facts on starting a business of your 
own on smal] capita). Limited Edition only 
$5. or COD plus fees. Satisfaction guaran- 
teed. Guiid Company, 5902 Walnut, Kansas 
City 2. Mo 
FLEX-O-MOLD. Save 300°, ! Formulas and 
instructions for making flexible molding 
materials and lubricants. Easily re-formed 
on numerous patterns. No waste. $5.00 





Prepared Flex-O-Mold. $1.00 jb. Lubricant | 


$1.00 ', pint. Jack Sekavec, 1812 S. Logan 


Denver 10, Colorado 


POST war plans now ready for a successful 

business of your own. Information free 
Write Harry Lurge, 1812 S. Carmona Ave., 
Los os Angeles 35 Cal 


WAR'S End makes sensational] products 
available. Manufacture in basement or 
garage. Start on shoestring—Complete in- 
structions $1.00. Emac, Box 1947, Los An- 
geles 53 
SELECTED Business Opportunities for 
smal] capital. Write Box 3504-P, Orlando, 
la 
OWN A mailorder paper products business 
Sell envelopes, tags. labels, boxes, by 
mail, wholesale Tremendous demand. 
Steady profits. No capita] necessary. Write 
—— Envelope Service, Dept 
California, Omaha 3, Nebraska 
Free me 
N.Y 











MAKE Plastic Jewelry 
Attler Co.. 23-60 29th. L.1.C 


18 BUSINESS SERVIC Z 


GREAT Pun. Visit N.Y Chicago, Holly- 
wood, Montreal, by Mail. Evidence 25c. 

Souvenir 50c. Photo-FPun-Assortment $1.00. 

Mailaddress Service. Details Free. Haller, 

436 N.Y. Ave., Brooklyn 25, N.Y 

BALTIMORE, Md. Mail forwarding, con- 
fidential. Letter. 10c. Inquiries answered. 
x 765, Baltimore 3, 


MR. CONSTRUCTION Man! Are you in- 

terested in a Foreign job? Why not avail 
yourself of the services of a Licensed and 

Bonded Employment Service specializing in 
Foreign employment. Our service is effi- 
cient, and reasonable. Application on re- 
quest. The Internationa! Personne] Service, 








| 
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113, 4721 


303 James Building. Chattanooga 2, Ten- | 


nessee 

NEW YORK CITY Address 
Business Mail. Complete, Confidential. 

$2.00 Monthly. Chad-Ohre. 787 Second Ave. 


435 ANTIQUE Pirearms:—4,000 Bargains: 
—Coins, Cartridges, 


Relics, Minerals, 
Rifles. Swords, Flintiocks. Fossils, Catalog 
with Photographs 25c. Heidke. Wenona. I] 


19 CAMERAS, PHOTO SUPPLIES 


AVAILABLE Film. flash bulbs, equipn equipment, 
etc. Sheridan Radio and Camera Com- 
pany. 6810 Sheridan 


Road Chicago, 
Illinois 


BASS Says: War time proves Bass leader- 
ship. Amazing selection_of finest still 
cameras-—Leica, Contax, Korelle, Reflex, 
Argus, new and used stil] available. Write 
for quotations. Satisfaction guaranteed or 
your trades gebunged, Bess buys ‘em, sells 
‘em, trades ‘em © Postpaid for 100 
book “‘Military & News Photography’ bag 4 
Jack Price. Up to the minute information. 
Bass Camera Co., Dept. SP, 179 W. Madi- 
son St., Chicago, I) 
CASH! Spot cash for cameras, lenses, bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. Over 30 years of de- 
ndability insures honorable dealings. 35c 
‘ostpaid for Page “Military & 
News Photography’ by Jack Price. Up to 
the minute information. Bass Camera Co., 
179 W. Madison St.. Chicago, Ill 
USED Camera Bargains—Flash “Brownie 
$1.50, Vest Pocket Kodak Special $5.00, 
Grafiex $20.00. 5 x 7 View $10.00, 2828 Col- 
or Cameras $4.48, Enlarger $15.00, Movie 
Camera $5.00, 16mm Projectors $5.00, $8.00 
Portrait lens $5.00. Hundreds of others— 
35mm _ Argus. Leica Contax,—Rolleifiex— 
Roll film. Enlarging. Contact paper. Send 
25c for latest list and descriptions. Used 
Camera Directory, Box 1031-K, Canton 
Ohio 


PHOTO Stamp | Cameras. Send for fr free 
circular and samples. Photo Stamp | 
Manufacturing Co., 321 Broadway, N. Y. 














Personal, | 


HAVE You a camera. Improve your hobby 

of photography and learn how to make 
better pictures. Write today for our latest 
book catalog and sample copy of American 
Photography. containing articles and pic- 
tures by the world’s foremost writers «4 
photographers. Camera 1 603, 
Newbury St.. Boston 15, 


PHOTOGRAPHY for pleasure or profit 

Learn at home. Practical basic training. 
Long established school. Write for booklet 
American School of Photography, 1315 
Michigan, Dept. 1722. Chicago 5 


ENLARGERS—Build your own. Kit of 
parts $6.00. Free particulars. Crescent 
Engineering. Box 251-C, South Pasadena, 


California 


CUT Film or Plate Camera Owners: Enjoy 

using smaller sizes of Cut Film, when 
desired; Free Details. Wodart Co.. WY 
Bridgewater. Mass 


21 CARNIVAL OUTFITS 


you “Make | Them Then make money like 
1906. Illustrated Plans 


we have since 
25c. ‘‘MooreMade’’. Lapeer, Michigan. 
SIGN 


22 CARTOONING, 
PAINTING 


“HOW To Make Money With Simple Car- 

toons’’—A book everyone who likes to 
draw should have. It is Free; no obliga- 
tion. Simply address. Cartoonists’ Ex- 
change, Dept. 14412-C, Pleasant Hill, Ohio. 


CARTOON Courses-—-22 Easy Lessons. 200 
figure sketches. 25c coin postpaid. Snack- 
Pack Co., 32 E. Georgia, Indianapolis 4 


LEARN Cartooning! Gag Writing. Mar- 
kets! Hartman, 2438 W. Lincoln 3, Ne 
braska 


WE print students 
ture. Schoo] of Cartoons 
San Francisco 19. Calif 


PAINT Textiles, Neckties. Complete course 
$1.50. Studio, 1374 East 8th, Brooklyn 

30, N.Y 

23 CHALK T TALK STU NTs 


CHALK Talks. Laugh Producing Program 
$1.00. Illustrated Catalog 10c. Cartoon- 
ist Balda, Oshkosh, Wisconsin. 


LEARN chalk talk. Can make an interesi- 
ing speaker of anyone. Command atten- 
tion. Details free. Arthur Ryde, P.O. Box 


1071. Springfield Mass 
25 CHEMICALS & APPARATUS 


LABORATORY Supplies at Wholesale 

Prices: Chemistry, Biology, Physics. Cat- 
alogue, 10c. Nationai Scientific Co., 220+ 
W. North Ave., Chicago. Established 1908 


LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 136 Lib- 
erty St.. New York City 6 


SPECTROSCOPE for quick chemical anaiy- 
sis $2.50. T. A. Cutting, Campbell 3. Ca) 
CHEMISTS. Chemical questions answered 
50c. Formulas, analyses. Lewitsky, 26 
Erwin Place, New Britain, Conn 


HANDBOOK for Chemica] Experimenters 

Hundreds of experiments; illustrated 
50c. Experiment Booklet, 15c. 1946 Chemi- 
cal Catalog, 5c. Reading Scientific Co 
Reading. Pa ee ee ot 
NEW 36 Page chemica] apparatus order 

book. Complete line of chemica] glass- 
Ware, apparatus and chemiuals. Send 1l0c 
for this book. Standard Science Supply 
Co., 1232 N. Paulina St., Chicago 


CHEMICALS. Equipment, Books. Etc. Spe- 
cia] Offers Free. Hallmark Technica) 
Supply Co., Jamestown, New York 
WINN'S New Idea ‘Champion Chemica)- 
Kits, Apparatus-Outfits and Supplies for 
Students Home Experimenting. ( Estab- 
lished 1931). Send 10c for catalog. John H 
Winn, 124 W. 23rd St., Dept. 612, New 
York 
CHEMICALS and apparatus for industria), 
analytical. and private laboratories 
Complete supply service for ro ye 
school students. Send 3c for ons 
M-26. Biological Supply Co., 1176 Mt Hope 
Ave.. Rochester 7. N. Y 
HYGROLABELS — Humidity Indicators 
Change from blue thru pink as Humidity 
Increases—reversible Self-Adhesive 20 
Hygrolables for $1.00. Samples 10c each 
Eljay, P.O. Box 891, Newark 1, N. J 

















cartoons. Free litera- 
P.O. Box 3291 
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_ NS SCIENCE OPPORTUNITIES K 


” ~ FPERENT Chemicals. Ounce quan- 
Excellen tur ity for diversi- 
$6.90 Midwest 
3724 Second Ave.. Minnea- 
tities. apparatus 
Everet 
$ poe ge — A 


Chemistry 
Tracey 


Catalog 
iology opti 
n. Illi 


mineralogy 
Laboratories, 


CHEMAGIC Se 
Chemilab Pro 
Brochures 


SEMI-TECHNICAI 
I 110-D Wes 


erature ret 
eland. Lansir 


vs COIN COLLECTING 
PREE 





Poreign coin. banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
service app! Send 3c postage 

Coince Soringfield-D50. Mass 


$10.00 Each For Certain Lincoln 

Indianheads $50.00 Dimes 

Catalogue 10c. Federa! Coin Ex- 
ll-*S, Co.umbus, Ohio 


Itemized, Descrip- 
Eisholz. Box 9014B, 


WORLD ¢ 
tive List 
I st R 


ins, Large 
10c. Harry 
4P 


RQ K Se P nable ices. United 
tates ‘ >i e 10 
Ben's C . “hoi 
cago 2. I 
COMME MORATI 
eland. Stone 
aionue 2S 


VE Ss Columbus Texas, 

Mountain. $1.50 ea. Li- 

‘ated Cat Norman Shultz 
, 

an Head Cents 

“Wat er. Boston 9 


440 ANTIQUE 4.000 Bargains 
< s. Ind . 


and Lincoln 


ange. Box 31, Le 


, WOODEN N l ( Set 6 Ringling 
trothers Cir I 1.00; Both $1.60 
Super Bargau 1 Beoee Coin Co 
80 East 63rd > 37. Th 
0.000 COINS 
en P-8 So 
a 
MIXED India 


coins from 
aint 


adeliphia 3 


$1 00—20 For eign 


erent 


Pore t 
ries $5 00—-Lists-Approvals. Delmonte 





»D CONSULTING 
LIGHT 


ENGINEERS 


Machinery Tools, Dies 
signed. Patentable Ideas Pe 

flance Industrial Engineeri 

234. Defiance. Ohio 

4] CURIOS 
GRASS Skirts 

postpaid: Free list 
Write Air-Mail 
Rarotonga. Cook 


Jigs 
ea 





100 000 Wholesale $1.45 
Tropica] mer 

Enterprise In 
Islands. South 


ANTIQUE Pirearms—4.000 Bargains 
Coins Reiics artridges Minerals 
fies. Fossils, Flintlocks. Swords. Catalos 

Photographs 25c. Heikes. Wenona 





2 DETECTIVES 
DETECTIVES Work 
perience unnecessar rite 
P Wear 86tr N.Y N.Y 
— rIve r ing Phillips Secret 
i 1917-C ‘No th Kenneth, Chicago 


avei. Ex 


home 
; Wagone 





30 DOGS, BIRDS, PETS. 
RABBITS 


A LIVING with Rabbits and Cavies. Mar- 
kets Waiting. Magazine 10c. Book de- 
scribing twenty breeds and magazine 75 
Book and magazine (monthiy) one year 
50c. Address Small Stock. Dept. 5, Pear! 
River, N. ¥ 
RAISE Giant Chinchilla Rabbits 
Fur Delicious Meat Easily 
Pleasant Pastime. Large Profit. Free 
et snows amazing profits trom 
ment. Willow Farm. RI6C. Sel 


Valuable 
Raised 
Book 


ST. BERNARD 
beauties. Frat 

head. Long Island. New York 

RABBITS: Flemish Giants, New 
Reasonably priced Franklin 

Riverhead. Long Is! New York 

RAISE Guinea Pigs. Make money at home 
Big demand. Booklet free. Taylors Cavy 

Parm, Hapeville, Ga 

RAISE Moneymaking Angora Rabbits 
Wool $15.00 pound. Plenty markets. Par 
culars free. White's Rabbitry, Lawrence, 

Kansas 

STANDARD Rabbit Journal 
3 years $1.00. Sample dime 

WiLD 
Pigeons 

Farm 

I RICKS ‘n’ Tips-—The quick ways to teach 
our dog simple tricks. Send 25c to Box 
=392. Westfield. New Jersey 

30 BREEDS—Pigeons, Bantams, Pigs, 
Catalogue 10c. Houck’s, Tiffin, Ohio 


KK DRAFTING INSTRUMENTS 

SAVE on drafting ma 
Draftsmen's Supply Co. 

Chicago 6 

Y DRAWING 

LEARN to pat 


easily Also 


Pups: Champion sired 
iklin Young. R. 3. River- 


Zealar 
Young 


ang 


Milton, Pa 


Pheasant 
free. Jewell 


geese. ducks Peafowl 
Rabbits *rices 


Game Danville. Ill 





ais. Free calaiog 
32 North Wells. 





& ART SUPPLIES 


beauviul pictures quickly 
posters signs cartoons 
Supplies. Write today for free literature 
Art Book Shop. Kimmswick 6, ° 


31 EDUCATION & 
INSTRUCTION 
LOCKSMITH Course. Lock-picking, key- 

g. etc. $1.00 prepaid. Miller's Key 
op. Canadian. Texas 
WELDING flectric arc. Learn quickly by 
ac.ua!l practice at Hobart Welding School 
Individual instruction at bare cost of ma- 
terials. Seventy five cents in stamps brings 
a.uable welding lessons post paid and full 
particulars. Hobart Welding School, Box 
P 1252. Troy. Ohio 


GOOD *'Used"’ self-instruction educational 
books on al] subjects bought. sold. rent- 
ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus- 
trated bargain catalog Free. Write. Nelson 
Company. Dept. 2-01. Chicago 4 = 
LEARN Photo-Engraving at home or in 
oldest. largest schoo] in America. Work 
for newspaper or establish own profitable 
business. New Tasope’ Photo-Engraving 
equipment soon available. Write for infor- 
mation. Veterans ask about G.I. training 
The Aurora Schoo! of Photo-Engraving, 
Tasope’ Bidg.. Aurora. Mo 
BECOME A Doctor No Correspondence 
Course Approved “G.I. Bill Write 
Texas Chiropractic College, San Pedro 
Park. San Antonio 1, Tex 
DOES $5000 yearly from your own Collec- 
ion-Credit Bureau business sound good 
to you’? We've shown others how. Why not 
ou’ Write: Cole & Associates, Syracuse, 





N 
USED Corr 
al and 
Rented. Catalog 
change. Henagar 


AUTO body 


espondence Courses. Education- 
Technical Books Bought, Sold 
Free. Educational Ex- 
Ala 


and fender work 
spray painting. welding 

Auto Industry's best profit 

Practical spare time home study 

dent course give 

men 18 to 60 valuable 

pay and a shop of 

details write Utilities Institute 

1316 Belden Ave., Chicago 14 


metal work 
among giant 
producers 
and resi- 
ly-minded 
te ward good 
For free 
Dept. 34X, 


FIND Yourself 
Tibolt, 32A 
CLINICAL Lal 


the Real You. Dr 

Phila. 20 

ratory Technicians in great 
demand We train you in your spare 
time. In your own home. You can practice 

while studying. Write for free catalogue 

Imperial Technical Institute, Box 973-B, 


Austin 5. Texas 


PSYCHOLOGY teaches about 

ology teaches about body. Bio-Psychol- 
ogy teaches about powers of mind over 
body Use powers subconscious mind. Se- 
sect proper vocation. Grow. Broaden edu- 
‘ation. Develop personality. Control emo- 
tions. Succeed. Correspondence. Dept. P. 
Taylor Schoo! of Bio-Psychology. Chatta- 
nooga 1 Tennessee 


WRITE Short stories at home for pleasure 
and profit ame, riches and happiness 
~ achievement are rewards to be realized 
t S who acquire tested technique 
Ger free booklet {rom home study school 
with 50 years experience Write today! 
cks.one-Sp.ague. Dept. 712, 307 Nort! 

Mi chigan. Chicago 1 


EXPERT Tire Techn 

mand! You too can 
Repairing and Recapping 
$100.00 per Wes ror full information 
Write at once io Tech Tire Engineers 
329-D S. Ave.. Westfield. N. J 


ULARN 


mind. Bi- 


icians are in Big De- 
be an Expert at Tire 
Earn $60.00 to 


Creds:-collection 
Home; Spare 
$5.000-$10,000 Upwards An- 
Investigate Educational Extension 
Service Advertisement Under Business Op- 
portunities 


DO miracies cure 
$1. Collegium, South 


BANISH Fear 
Lecture sent 
1104 Union Ave 
LEARN Piano iuning 
im lascinating profession. $5000. year 
easily earned. Rea! security, pleasant easy 
work. No proi.ssion Paying so well can be 
mastered so quick:y. Natura) Aptitude, de- 
sire to get ahead caief requirements. Pros- 
ttus and full information on request 
armony School of Piano Tuning, Box 582 
Harrisburg. Pa ai 
NEW, Used, Educational Books; Courses. 
Catalogs. dime; Refunded. Westway Edu- 
cational! Service. Box 58-D. Los Angeles 35 


TYPEWRITER Repairmen urgently needed. 

Earn $40 to $50 weekly spare time. Our 
easy to learn home study course teaches 
now to repair typewriters. Write for free 
information. Houston Typewriter Repair 
Service, P.O. Box 5357B. Houston 12, 
Texas 


“CLEARHAND' easy alphabet 3c. Hand- 
book 25c. Jesse L. Cook, Bartow, Florida. 
BOOKKEEPING $1.00. Spradlin 
Sales. 708',-B Fort Smith 
Arkansas 
LEARN Powerful mental 
literature. Elgin, 912 Benton 
4. Tenn 
LEARN Spanish, French, German, Italian. 
Polish. Self-Taught 50c ea American 
Judo illustrated on deadly Art of Judo, 
$1.00. Money Back guarantee. The Howard 
Co Dept P.S. 12, 141-45 71 Ave... Flush- 
ing N 
MA.HEMATICS 
Geometry, Trigonometry 
ing, Architectural, Mechanical, Electrical 
Structural, Building Estimating. Coach 
Licenses: Professiona! Engineer, Architect 
Surveyor, Electrician, Plumber, Stationary. 
—e), 2am Mondell Institute. 230 W 
N.Y 


Pascinating 
Busines Office 


Textbook 
Ind 


disease? Yes! 
Whitley 


and nervousness. Amazing 
Free. Dr. Malcolm Smith 
Montreal 3, Canada 


Prepare for Career 


Course 
Garrison 


telepathy. Free 
Nashville 


“Arithmetic, Algebra, 
Physics. Draft- 


Profitable Employment 
In Latin-America 
postage Vallesm New York 


ART no d awing made easy. New art 
book fully illustrated with various poses 
of Art models. Send 50c (No stamps no 
cop) Art Book Co Rm. 1919, 154 
Nassau St.. New York 7 Y 
SCs+0L.:R_UHi 5 Complete university 
training at home for business and social 
success. University Foundation. PS. St 
Augustine. Florida 
STO Stammering Complete Instructions 
$1.00. J. Allen, Box 114, Saskatoon, 
Sask., Canada 


1 
Oppor tunities 


close % 


POPULAR SCIENCE 











z POPULAR SCIENCE OPPORTUNITIES & 





33 ELECTRICAL SUPPLIES 
& BQuir 
BROKEN—Burned out Electrical Heating 
elements quickly repaired. new 
amazing Nichrocite Paste. simply overlap 
ends and turn on current amily size 
$1.00 bill. Satisfaction aranteed. Arm- 
strong Mfg., Box 861-Y, Minneapolis, Minn. 


ELECTRIC Pencil: Writes—Engraves all 

Metals. $1.00 postpaid. Beyer Mfg.. 
4515-C Cottage Grove. Chicago 15 
NICHROME wire and ribbon heating ele- 

ments. Appliance repair parts. Dealers, 
repairmen send for circular B. Allstate, 
Box 434, Worcester 1, Mass : 
DIATHERMY Plans for Building ; Four Dif- 

ferent Sets. Magnetic and Tube 30 cents 
coin. Kertz, 164-21 109 Road, Jamaica 
N. Y¥. 





Electric 


GUARANTEED Factory Rebuilt — 


Plat Irons, 6 Ib. Size $4.75, Marko, 
Logan Blvd.. Chicago 47, Il. 
3 ALNICO magnets $1.00. Will lift 2'» 
pounds. Satisfaction guaranteed. Ronald 
Eyrich, Box 849, Milwaukee 
HANDIEST Gadget you ever had! Demag- 
netize that screw-driver—or magnetize 
it. Demagnetize your watch or make your 
own magnetic pocket piece for rapid choice 
of ass or iron screws, nuts, etc. $1.00 
postpaid. F. Sumner Hall, 253 W. 55th St 
New York 19, New York 


NOW—Repair your own electrica] appli- 
ances with Chanite Self-welding. Electri- 
ment Flux. Instructions 











South Main, Port Worth, Texas. 
ELECTRIC Irons $10.50 Elements $1.50, 

1-lt Fluorescent $7.95. Aesco, P.O. Box 
415, Austin 3. Texas “e 
FLUORESCENT double twenty watt kitch- 

en fixture 110 volts alternating current 
can be screwed into your present lighting 
fixture complete with tubes $6.95 uores- 
cent bed lamp single fourteen watt brown 
or ivory finish complete with tube, six 
feet wire and plug $5.49. Fully guaranteed 
Enclose dollar bill with order, dDalance col- 
lect on delivery. plus delivery charges. 
P.O. Box 342. Times Square Sta.. New 
York 18. N.Y 


ss EMPLOYMENT SERVICE 


CHANGING Your Employment? Write 

about opportunities. Details free. Jack- 
son, Newcomb & Jackson Co., Dept. E. 
115 State St.. Springfield. Mass 
INTERESTED Foreign employment? Thou- 

sands jobs throughout world. Names and 
addresses over 200 firms with sample ap- 
plication $1.00. ‘“‘We search the world” 
Wonder-World Research Bureau, Box 731, 
Gladewater. Texas 


33 ENGINES & MOTORS 


WINDING Data, listing 225 motors. single 
and three phase, $1.00. Motor Data. Box 

7631. Kansas City 3 ° 

MODEL Engines. Castings. Supplies. Cata- 
logue 25c. Howardco, P3-2417 N. Ashland, 

Chicago 14. 

STORY of “Captain Dunn's ‘coexisting and 
reciprocation motors solving the enigma 

of unlimited and permanent power without 

fuel. Illustrated 25c. William-Prederick 

Press, 313 W. 35. N.Y 1 
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| OZARK 


} ington 


| planets, 


| 424P 


OZARK Lands for all purposes. Actual 
River frontages. 5 acres $75.00 and up- 
wards. Free list and — — Hubbard, 
Minnesota Kansas City 4, 
Kansas 





farms, ranches, timber, resorts. 

List free. Parmfinder, Lonsdale, Arkan- 
Sas ieee 
STROUT’S Farm Catalog—Over thousand 

bargains—25 states—from Maine to Flor- 
ida, west to California, Oregon & Wash- 
Write Now for this big 132-page 


7 * 
Chicago 3, IN., 453 So Spring. Los Angeles 
13, Calif 
A Six Room House $2800.00 Complete 
Ready for You to Move in. Built Any- 
where. Send card to Low Cost Housing Co., 
Box 6, Swampscott, Mass., for free par- 
ticulars 
$5 Acre Lands, splendid free stock range, 
cheap homes, in healthful, fertile, beau- 
tiful zarks. Free literature. Barnsley, 
Ozone. Arkansas. 
HOMESITES—$300 Convenierit payments. 
California's finest Garden Spot. On Mor- 
ro Bay's wooded Shores. Wonderful fishing, 
hunting, boating. Fertile soil, soft water, 
temperate climate, congenial community. 
Free Literature. Richard Otto, 6560-Z 
Hollywood Bilvd., Hollywood 28, Calif. 
FLORIDA: Several 10-Acre tracts in h 
dry section fine for fruits and vegetables 
only 50 miles from coast and St. Peters- 
burg. priced only $245; $10 down, $10 
month, For further information write 
S > A erncesae: Union Bidg., Charleston, 














36 FIELD GLASSES, 


TELESCOPES, ETC. 


“BUILD your own Reflecting Telescope. 
Complete plan with each kit. Send for 
Svan, cotaleg. Mayfioor Products, Katonah, 





REAL 17 power telecopes $3. Real 10 power 
telesco $1.90. United, 2309-C wr- 
ence, Toledo, Ohio. 
MAKE your own efficient compound micro- 
scope. Lenses and instructions 50 to 200 
power $2.00. 400 to 800 power $3.00. In- 
structions alone 10c. Car] Jamer, Manor- 
ville, Y 
ASTRONOMICAL telescopes, Microscopes, 
Cameras, Binoculars, Books: ht, 
repaired; Lists 1c; Specify instru- 
ment wanted. Rasmussen and Reece, 41 
Market. . Amsterdam. a Y 
PORRO Prisms—1°,”" x 15/16” Oval Face. 
Manufactured by world-famous opticians 
for Army & Navy 8 x 50 binoculars. Re- 
jected for slightly chipped edges. Outstand- 
ing bargain! 30c ea. 4 for $1.00 postpaid. No 
c.0.D mit with order. Ross, 70 W 
Broadway, N.Y. 7, N. ¥ 


REPLECTING Telescopes, 
diameter, equatorially 
wr $19.75 plus tax 
scope Co., 475- Sth Ave. New 


MAKE your own powerful, efficient ‘Astro- 
nomica! telescope. Perfect Lar and in 








complete. 31)” 
mounted View 
Write Sky- 
York 


| structions. 50 x $1.00. 100 x $2.50. 300 x 
$3.50. 4 


00 x $5.50 Instructions alone 10c. 
SURPLUS Lens, Prisms, other optical Ele- 
ments—At Bargain Prices. Catalogue 3c. 
Laboratory Specialties. Inc.. Wabash, Ind 


Car] Jamer, Manorville, N 





SELSYN Motors: 110 volt, 60 cycle, A.C 
Army Surplus. Can be used for remote 
control, beam antennas, bingo, signaling 
wind indicators, many other uses. Light 
weight, high torque. Origina] Cost $100.00 
pair. Our Price $20.00 pair. Guaranteed 
new, origina] packing. Write for our new 
bulletin on Rectifiers. Horns and Govern- 
ment Surplus Materials. Met Exchange, 
323 Canal St.. New York 
GOVERNORS for Auto Engines. 
purposes. Candee 2641 S. Hil 


Angeles 
“ a, Lite oy REAL 


power 
1, Los 





GOOD Farms—Ranches. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 

Dakota. Dependable crops, favorable cli- 

mate. Write for literature, lists describing 

a farms. Specify which state. 

7 w, 120 Northern Pacific Ry.. St. Paul. 
inn. 


DECEMBER, 1945 


37 FOR THE HOME 


REPLACEMENTS—Stoves, Furnace Grates, 
Firepots., Linings’? Magiprodux, Royal 


| Oak. Michigan 


| 3S 





} names $2.50. Write 
| Patent Searcher, 302-5 Bond Bidg.. 
| ington 5, D.C 





FOR INVENTORS 


CASH {or practical ideas and inventions. 
Mr. Ball, BB-9441 Pleasant. Chicago. _ 
DEPENDABLE Patent and trade-mark 
searching —simple inventions $5.00—trade 
Raymond L. Smith, 
Wash- 
(Former U.S. Patent Office 
employee) 
INVENTORS—We will help you if you have 
a good idea. We supply the finances to 
patent your idea in your own name. You 
own the patent. We also arrange profitable 
manufacturing connections for inventions. 
Write without obligation. Patent Financ- 
ing Corporation, 209G Hospital Trust Bidg., 
Providence 3. R. I 


| 
: 


| Delay, 


PATENT Your Idea! Write immediately 

for two free illustrated books. “‘Patent 
Protection” and “When and How to Sell 
an Invention” 64 pages of valuable in- 
formation for inventors. No obligation. 
Address: Victor J. Evans & Co., 2-P 
Merlin Bidg., Washington 6, D. C 


RANDOLPH & Beavers. Registered Patent 
Attorneys, 340-E Columbian Building. 
Washington, D. C. In order to Protect your 
invention and reap the reward that should 
yours, Patent your invention without 
and at the same time have Rights 
to sell as Manufacturers convert to Civilian 
Production. Write for Information and 
Record Form To-day 





| INVENTORS: Learn now-—without ob: 


tion—how to protect and sel) your inven- 


| tion. Write for free ‘‘Record of Invention” 


| form and co 


| ‘Patent Guide for the Inventor’ 


today for your free “Patent Guide” 
| “Reco 
| O’Brien 


| coin. Write today 





lete instructions for making 

establishing date of your 
We send our new free 
*. contain- 
ing complete information about patent 
procedure and how sell inventions; 
giving illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt. confidential 
service. Delays may dangerous. Write 


disclosure 
invention. 


r 
and 
form. 
& Harvey Jacobson, Registered 
Patent Attorneys, 52A-L Adams Building, 
Washington. D. C 
INVENTIONS, All kinds, having profit pos- 
sibilities, needed by specific manufactur- 
ers, cash or royalty basis. Write for free 
descriptive booklet, protective disclosure 
form, references, and instructions for 
safely disclosing your invention for sale. 
Address: The Invention Reporter, 3A- 
11106 So. Longwood Dr., Chicago. 


INVENTORS: Avoid unnecessary expense. 
Write for free booklet explaining how our 
Consulting and Advisory Service can as- 
sist you in deriving greatest profit from in- 
venting. Institute of American Inventors, 
Dept. 30-C, 1926-Eye Street, N. W., Wash- 
ington, D. 
WHAT Should You Invent? Our Pree Book 
tells you what today’s inventive market 
wants—how to put down, patent, and sell 
your ideas. Scores of letters in our files 
attest to the modern demand for inven- 
tions—our long experience as Registered 
Patent Attorneys will help you. Get our 
Free Book, ‘‘How to Protect, Finance and 
Sell Your Invention.’ Also special] docu- 
ment free. “Invention Recor on which 
to sketch and describe your invention 
Write today. No obligation. McMorrow & 
Berman Patent Attorneys, 1431, Atlantic 
Building. Washington 4. D. C 


INVENTORS read Pitfalls For Inventors. 
$1.50. Inventors Hobby Club, Box 827, 
St. Louis, Mo 


APPRAISE Your own invention way manu- 
facturers do. Authentic methods show 
how you can estimate Success; Failure 
How manufacturers compute Royalties; 
Prices. Information free. Industria] Man- 
agement, 7-B Randolph Place, Washing- 
ton 1. D. C 
MILITARY Inventions are profitable! 
Authorized list 100 needed now only 50c 
Military Research Bu- 
reau, P.O. Box 116. East Pasadena. Calif 


39 FORMULAS, PLANS, ETC. 


FORMULAS—Al! kinds. Latest 
peers: literature Free. KemiKal. 

Ridge. 

Fain Tire carcasses everywhere, from 
these reclaim pure rubber. to make 
molds, tire-plastic, etc. Details for stamp. 
Betke. Box 699. Borger, Texas. 


ANY Formula with Procedures $1 


~ Krall, 
__1627 Memorial Drive, Dormont. Pa. 


USE cheap laxative salts as base for sudsy 

non-alkaline detergent similar to Dreft. 
Formula Five Dollars. J. E. Dick, Box 5641, 
Indianapolis 1 


AUTHENTIC Formulary. 924 page illus- 

trated book. 10000 scientific formulas, 
recipes, secrets, instructions for most any 
product. Countless profitable business op- 
portunities, including D.D.T new insecti- 
cide and our new book: “The More You 
Know The More You Can Earn’, $2.98 
postpaid ‘c.o.d. U.S. only) Foreign $3.25 
delivered. Adams Brown Co., Dept. 462, 
Chestnut Hill 67, Mass 


rd of Invention” 




















money- 
Park 


























> | POPULAR SCIENCE OPPORTUNITIES 


MONEY Making Formulas. 638 page book 
containing thousands of formulas, $1.50 
postpaid You Can Fix It Book, $1.00 
postpaid. R. A. Golden Co., Box 473, Am- 
bridge Pa 
PORMULAS—Latest. best Analysis. Lit- 
erature free E. Belfort. Engineering 
Building. Chicago 6 
40 FROG RAISING 
FROG Raising New Book 
Profitable. Marlboro House, 
borough. Detroit 15, Mich 
il FRUITS & FOODS 
— Ripened Oranges and grapefruit 
ite tor price. Nichols & Co., King- 
st = Ga 
WHEAT Germ 
$1.00 postpaid 
Rochester 8. N.Y 
t FUR FARMING a 
RAISE Chin-Chins, the Big Money-making 
Rabbit. Big Demand. Small Investment 
Ideal Business for Anybody Anywhere 
Willow Farm, R16, Sellersville, Pa 
41 GAMES, ENTERTAINMENT 
NAVAL Strategy. Popular Service Game 
now available to all. 25c a pad plus 3c 
postage or 4 pads $1.00 postpaid. Wolters 
Co., 8520 Third Ave. Brooklyn 9 Y 
HUNCH! A Scientific Psychological Game 
based upon actual hunches. By the in- 
ventor of the world-fam« 


mus game Tour- 
ing Price 25« pestpasé no stamps. W. J 
Roche. Cochrantor 


AD HANDWRITING ANAL ysis 
ANALYZE Handwriting. Uni limited “oppor - 
tunities in uncrowded profession. Com- 
plete Course including free handwrifing 
analysis $1.00. Mayer. 6815 Market. San 
Prancisco 5. Calif 
‘2 . HELP WANTED ; 
RELIABLE man with car wanted to call on 
farmers. Wonderful opportunity now. No 
experience or capital required. Permanent 
Write today. McNess Co., Dept. 652, Free- 
port. Ill 
43 HIGHGRADE SAL ESM AN 
SELL Pamous ‘“Re-Zil-Arch”. Write, Ev- 
erett Foot Cushion Company, Everett. 
Mass 
SIDE 





Tells How 
1035 Marli- 





nexcelled quality 2% ibs. 
Health-Wheat Co., 

















depart 
1133 


lines; experienced. Several 
ments. Relate ) cos ound. Gansnat 

Broadway. NY 

“4 omar. 


COLLEC T 





COLLEC TIONS : 


colorful army patches Latest 
picture book and catalogue only Ii5c 
Insiania Mart 703 Broadway i 
JEWELRY stones removed from rings. etc., 
100 assorted $2.40; 50 large ones $2.40. 
B. Lowe. Holland Building. St Louis 1 Mo. 
GEM Cutting Profitable, interesting 
Hobby. Instructive, Illustrated Booklet. 
Dollar Mineral Specimens. Box 1191, 
Santa Monica, Calif aivetiie dient 
WHAT'S Your Hobby Want to make 
money with it? Send stamp for circular 
that tells how. I. J. Mattushik, 5 Horatio 
Ct., Newark 5, N. J Ce eat 
UNUSED Match Book Covers. 100 ail dif- 
ferent $1.00. 35 Roya! Pilash Covers $1.00 
Pree list. Charles Edelman, 1311 P East 84 
Cleveland 3. Ohio a e 0 
440 ANTIQUE Pirearms 4.000 Bargains 
Cotns, Indian Relics, Cartridges. Min- 
erals, Rifles, Fossils, Flintiocks, Swords 
Catalog with photograph 25c Heike 
Wenona, Ill 
WANTED Olid 
Charles Bray 


Cigarette cards. Write 
_ East Bangor. Penna 
CUT your own gem stones with a B and I 
Gem Maker. All necessary equipment 
less motor and belt, $29.50 F.O.B. factory 
Write for literature. B and I Manufactur- 
ing Company _ Burlington Wis M 
EXCHANGE duplicates. Swappers every- 
where. List free. Box 2166-5, Denver 1. 
Colorado 
45 HOME CRAFTSMEN 
TOY patterns. Circus wagons, trucks. carts, 
pull toys. etc. 35 patterns $1.00. Con- 
tinental Products, 907 Birch, Fau Claire, 
Wisconsin 





54 





| Cement 





bar or sheet assortment, | 


STAINLESS Steel, 
Ken- 


$1.00 postpaid. Engineering. 1155 S 
more. Los Angeles 6. Calif. 


LUCITE. Plexiglas, Catalin and Ameroid 

are yours for the asking. Solid in sheets. 
rods strips and tubes. Cement, dyes and 
other supplies. Complete list 10c. Dougias 
Home Craftsman, Box 34, Stamford, Conn. 


POYMAKERS, Wheels. Hardwood. Drilled. 
Trial Offer. Four 1 3/16" and Four 1',"— 


25c. Boyce. 50 Oliver. Bath, Maine me 
PLYWOOD—Beautiful nonpriority aircraft, 

cabinet and paneling stock. hicknesses 
1/16" through 1” large. small panels. Fir, 
Gum, Birch, Mahogany. Walnut. Reason- 
able! Complete lists 10c. Carmen-Bronson, 
165A E. Third St.. Mount Vernon. N. Y. 


MAKE Shell Jewelry. Materia) furnished. 

Tell-U-How with orders. List free. Dixie 
Shell Service, Lakeland, Pla 
28 LAWN Ornament patterns - 25e. Other | 

patterns: 15°-20° high; Dutch girl, Dutch 
boy. pirate. bull terrier, Mexican girl, Mex- 
ican boy. arf. penguin, flower girl, 10c 
each; 3 for 25c. 25 novelty patterns 30c. 
All 62 full size patterns $1.00 . 


EXPANDED glass blocks; Light, 

heat-resistant, machineable 
fifteen cents. Chateau Products, 
Pittsfield. Mass 


TOOLING leather, 


strong. 
Sample. 
600 S. St.. 





Doli head Pins, felt 
Kits, wood sheep scrap 25c ib. Storr- 
Nelson, Rt. 2, Muskegon, Mich 


iw TELUHOW Plans for homeworkers 
List, dime. C King. E. Kingston, N. H 


LUCITE-Plexigias. Colored and Clear 
Sheets. Rods ',"-2" diameters. Lames 
prices. Pree Listings. Craft-Plastics, iS 
1295, Somerville 
TOYS Easily ws from scrap wood, 15 
Patterns Novelty Patterns 25c 
15 Lawn Ut. Patterns 25c. Complete 
Piexiglas Construction Kit only $1.25 
Fostpaid. Lynds. Medway, Mass 
LIQUID Wood. Stronger than wood itself 
Non-shrinking. Has a thousand uses 
around the shop. Kit $1.00. Frank J. Ives. 
Coopersville, Mich 
TOYS, Novelties, Lawn Ornaments, Sil- 
houette patterns. List 10c. Modern Wood- 
craft, Saginaw. Mich 


MM INFORMATION 




















Strother, Box 383-HZ, Belington, 

BUILD and sell Lawn Chairs. Plans $1.00. 
We tell you how and where we sell. 

Woodcraft. Danby, Vermont 





MONEY In Plastics. Plastic Kit contains 
_ 


Ibs. Lucite Sheets Coloring Dye and 
instructions. Send $2.50 to 
192 Lexington Ave., 


with 
Plastic Specialty Co., 
NYC. N.Y PY net. aati Mine GN 
PLASTICS—Piexigias, Lucite, Bakelite, 
Lignolite, Lumarith, Ethocel in sheets, 
rods, tubes and strips. Pine assortment of 
standard sizes. Cements, dyes and other 
plastics supplies, too! Complete lists 10c. 
Carmen-Bronson. 165A E. Third S&t., 
Mount Vernon 
WOOD Wheels 3'2 
hubs. Four for 41.00 Disco’ on Quan 
tities of .. Variety Shop. Box mit. Char- 
lotte 1 
440 race Firearms;—4,000 Ba gains: 
Coins, Indian Relics, Cartridges, Min- 
erals, Rifles, Fossils, Flintlocks, Swords. 
Catalog with photograph 25c Heike, 
Wenona, Ill 
WEAVING Splints. 1/16 
List of sizes, colors. 
Samples, details many uses, 10 cents 
Kelley, Box 165, Brockway, Oregon 
CATALOG Patterns plywood Novelty 
Purniture - Letters - Numerals - Plaques- 
Prames - Weathervanes - Silhouettes - Lawn 
Ornaments. 100 ks Booklet's on 
Crafts & Hobbies. Picture Frame Mould- | 
ings. Tools, Large line Decal Transfers. 
Other lines. Hundreds articles finely ti- 
lustrated. Write Wo-Met Shop, Ashburn, 
Georgia 
RAIN Switch Something New! Rings Bell 
or turns on light at First Few Drops of 
Rain. Easy To Make; Useful; Instructive 
Let Your Boy Build It. Low Cost. Send | 
$1.00 for Plans. Address Box 862, Miami, 
Pla 
WHITTLER'S—20 Patterns. 
X-acto Enife, wood, $1.00 
LaCrosse, Wis. 





4~w 2. bushed | 





to 1 inch wide. 
prices for stamp. 








instructions, | 
“Old Whit- 


tler,"" 1403 Charles. = 
PLEXIGLAS And Lucite—The amazing 
crystal-clear plastics. Saw. drill, bend or 
twist them into hundreds of articles that 
are beautifully different! Special one-pound 
assortment including cement, project draw- 
ings. complete instructions—only $1.25. Six 
pounds $5.00; 25 pounds $18.75. Masked 
sheets 12° x12" (144 square inches!) ‘s” 
$2.50; 3/16" $2.75; '4” Past-acting ce- 
ment $1.00. Red. blue. yellow dyes $1 00 
each. Polishing compounds 65c. Please re- 
mit with order. Add 10% extra for tage 
Satisfaction guaranteed Carmen-Bronson, 
165A E. Third St.. Mount Vernon, N. ¥ 


“LUCITE” “Plexiglas” pieces, book of in- 
structions and projects. 3 colors dye. ce- 
ment, $2.00 postpaid. O.K. for overseas. 
Barnett a28, Cait 5430 Hollywood Bivd., 
Hollywood 28 if 
ONE hundred twenty eight page completely 
illustrated instruction k Chock full 
of ideas and projects in all plastics, now 
given with Kosto Plasti-Kit Number Three 
$5.00. This kit contains Lucite, Catalin. 
. —- lishing materials No 
iF on lasti-Kits Dept. PS- 3 


3263 W.. Washington 7. D. 


DRUNKENNESS Is a disease which re- 

sponds to treatment. Medica! skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. 5S . The 
Keeley Institute. Dwight. Il 


bet = — Sources, | Item. Addresses 
Supplied. “‘Service’’, 1332 Findlay. New 
York City 56 
HANDICAP One-Seg Men, Women 
ie Program). 6 East St., 
City 6. N 
APRA TiOT Locating Articles, Prod- 
ucts (Wholesale) etc. Rakes, Box O-5931. 
Chicago 80 
ALASKA! Information on Fishing, Trap- 
Parming. Mining. Homesteading. 
portunities $1.00. Personal Ad- 
tevenson, 2713 N. Stevens, Ta- 
. Wash 


INVENTIONS WANTED 


MANUPACTURER desires postwar prod- 
ucts to make and sell through 

hardware. gopestanent stores and mail or- 
der. Or will handle sales only. Reputabie. 
nationally-Known organization capable of 
Promoting nationwide sales as well as man- 
ufacture of items. Prefer non-electrical 
metal, glass. plastics. etc 

6. care Popular Science 
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Jersey 














WANTED—Patented, unpatented inven- 

tions having profit possibilities. all kinds 
If will sell, reply immediately. Descriptive 
booklet, references, free. Invention Re- 
porter. 3B-11106 S. Longwood Dr., Chi- 
cago 





INVENTORS: Have you a sound, practicai 

invention for sale, patented or unpat- 
ented? If so, write Chartered Institute 
of American inventors. Dept. 3-C, Wash- 
ington 


CASH 
ented 


cago 
INVENTIONS Promoted, Patented or Un- 
patented. Write Adam Fisher Company. 
183-A Enright. St. Louis. Mo 
INVENTORS! Have you good patentable 
ideas? Write Mr. Metzleer. 11 West 
42nd. New York a 
INVENTORS Attention! Have you an in- 
vention patented or patentable of a 
novel electrical or mechanical device? Are 
you the owner of dies you wish to dispose 
of? If you have either or both give full 
particulars. We are a highly rated manu- 
facturing concern with a nation-wide dis- 
tributing organization. Your rights will be 
scrupulously respected. Lion Manufactur- 
ing Corp., t. M, 2640 Belmont Ave., 
Chicago | is, I 
INVENTIONS and Designs Wanted At 
Once. Patented or Unpatented. Cash or 
royalty. John D. & Son. pt. 1, 140 Spruce 
St.. Bridgeport 5. Conn 
WANTED: Practical inventions for mar- 
keting through chain. ow and cigar 
stores Particuiarly desire lighters. smok- 
ers’ articles, etc., in plastic. wood or metal. 
Write Matt. 1412-GN, Great Northern 
Bidg.. Chicago 4 





*. Inventions—Patented. 


un, 
Ball, BC-9441 Pleasant. ni 
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WANTED: Practical Inventions. Inventors 
Patent Exchange, Research Division—D4, 
Hartford 1. Conn. 


CASH for plumbin ay inventions. 
Ch Specialt iy Mig. Co 2954 Law- 
rence Ave., Chicago 1. 
PRACTICAL Inventions Wanted immedi- 
ately-——Profitably negotiated. Box 1692, 
Oakland. Calif 
EE JEWELRY 
CERAMIC Jewelry Supplies. Bar Pins, ear 
eg for ceramic and woodworkers. 
also, glass and sea shell assemblers. Free 
catalog. Philadelphia Sates Co., 1007 Pil- 
bert St.. Philadelphia. Pa 
GENUINE diamonds, out-of-pawn low 
prices, wonderful values. Unredeemed 
loans and big buying power enable us to 
offer beautiful gems at prices far less than 
original cost Shipped Free for Inspection, 
Appraisal. Send for Big Free list showing 
fine diamoids at startling low prices. 
Lioyd J. Brtier, Pres., Prudential Loan As- 
sociation, .33-TL N. Clark St., Chicago 2. 

















DRILL Grinder for twist drills $2.95. See 
ad page 264 
GEARS for inventors, experimenters, 
model makers, schools, work shops, | 
ratories, ete. Government surplus made of 
brass, bronze, dural, steel and stainless 
steel. 12 matched pairs; 24 gears, bevel, 
spur and ratchet. List price $12.00, our 
price $2.50. 25 matched pairs; 50 gears, in- 
cludes larger gears, also sets of worm 
gears. List price $30.00, our price $5.00. 
50 matched pairs; 100 gears better assort- 
ment, including internal set and worm 
sets. List price $75.00 our price $10.00 
Limited Quantity. Order now. Write for 
our Ball Bearing Catalog. Met Exchange, 
323 Canal St.. New York. 
PEPPY Governors make autOmobile motors 
power units. 
ery. Minneapolis 14. Minn 
BUILD Quickchange 
Craftsman, 
drawings, instructions $3.00. No castings. 
Stevens Engineering, 2604 Military, Los 
Angeles 34, Calif 














“JEWELRY, Gem Cutting, Metalcraft”, 

excelient for hobby, profession. All in- 
clusive. Cutting, polishing, mounting gem 
stones, metal, jewelry work for gift, house- 
hold, sale. Interesting designs. 287 pages, 
illustrated. $2.95 postpaid. We supply 
tools, materials. Modern Technical k 
Co., Dept. MS, 55 W. 42nd St., New York 
18 





GOLD filled Anklets $1.95, initials Free. 
Moyer, B-252 Milton, Penna 

BEAUTIFUL flowered agate for collections 
or Jewelry sample $5.00. Paul N. Barker, 

Midway. Wash 

48 LANGUAGE OUTFITS 


29 LANGUAGES by Linguaphone. Russian, 

Spanish. Portuguese—Direct conversa- 
tional method for mastering any language 
quickly, easily, correctly at home. Send for 
free book. Linguaphone Institute, 54 RCA 
Bidg.. New York, Ci 7-0830 


AA LEGAL DIRECTORY 


a —_ poaenes. A. B. Plota, Box 
E] Paso 


236, FE} Paso. Texas. 
50 MACHINERY, TOOLS & 
SUPPLIES 
MAIL $1.98 and we ship parcel post prepaid 
E.Z. Drill Grinding Attachment for 
sharpening drills to factory accuracy. De- 
Luxe Mode] with protractor $2.80. Instant 
two speed friction clutch counter shaft 300 
to 1200 or fast reverse for an, Atlas and 
similar lathes $49.50. E. Z anufacturing 
Cu. Dept. 2. 1709 West Eighth St., Los 
Angeles 14, Cal. 


DRILL GRINDER-—Grinds drills to fac- 
tory accuracy. Calipers with direct read- 
ing scales. Circle cutters. New Tool grind- 
er. Lowest prices. Free literature. Factory. 
811-A East 3ist. Kansas City 3. Mo 























STAINLESS Steel. bar or sheet assortment, 
ten full pounds $5.00 prepaid. Engineer- 
ing, 1155 Kenmore, Los Angeles, Calif. 
PLAN your “postwar workshop now around 
Lewis Millis, Shapers. Drill Presses and 
other meta] and woodworking tools—and 
save upto 80° of usual cost by completing 
them yourself. Plain or semi-finished cast- 
ings furnished with all materials and con- 
struction blueprints. Send 10c to cover cost 

of mailing cata oars 23 items. 
Lewis Machine Too! Co., P.O. Box 116, Sta- 
tion A, Dept. S-59, Los avecies 31, Calif. 





EXPERIMENTERS— Repair 

men. 400 valuable new sorines 75 kinds 
numerous sizes, 10, uses, $2.00. Deluxe 
assortment, $3.00. Jumbo, $5.00. Guaran- 
teed. Technico, Box 246, West Hartford, 
Conn. 


UNIVERSAL 8Pc Tool Set $14.85—10 Pc 


Standard i” 

$29.85. Tractor *4” 14 Pc Socket Set aC Case 
$49.85 Immediate Shipment—Clip ad 

Mail Check Now. Universal Tool Co., 

1527 Grand, PSM. Kansas City. Mo. 


STEEL Stamping Set, 37 ',-inch ‘letters 
and numbers. Army Surplus. $1.10 post- 

age prepaid in U.S. Far Hills Branch, 
x 26, Dayton, Ohio. 


DECEMBER, 1945 





HOME Craifitsmen—amazing tools 
heretofore restrict 
work of motor transport and aircraft plants. 
are now available to you for the first time. 
With these patented, new war-developed 
Plex-Abrasive tools—wheels, micro-points, 
flexacones—-scientifically made of soft, 
flexible. abrasive fabrics, you cut. shape, 
grind, and polish in one operation. Save 
time, labor; so fast precise work. Our ad- 
vanced tapered thread design mandrel fits 
all standard rotary power units like 
Handee, m, Crandall, others. Get 
useful Practo-Kit of 15 assorted wheels. 
points, cones and two mandrels for low 
introductory price of $1.95 big Master 
Kit with three mandrels and 36 assorted 
wheels. points and cones at only $2.95 
Send Co ge & or money order for either Kit. 
pre-paid. Or write card or letter ordering 
either Kit aapece C.0.D. for regular price 
plus smal! delivery charge. Complete satis- 
faction and professiona) results fully 
guaranteed. Write: Flex-Abrasive Co., 
te 3-P-N, 100 N. LaSalle 8t., 


new 








| SL oe TRICKS, PUZZLES, 


OKER 
MAGICIANS’, Gamblers’ secrets exposed. 
Cards, Dice, Punchboards, Slot Machine. 
Cussees 10c. Book Co., Box 671, St. Louis 
. Mo 


NOVELTIES 








500 TRICKS you can do! Douglas’ famous 
Ca of 500 Tricks. now only 10 
cents. America’s fastest service on magic 
for peeaet, parlor, stage. professional, 
Douglas’ Magicland, Dallas, 





CKY Match Box, it turns around! It 
stands up! And it opens, most weird, un- 


canny magic novelty trick. Complete ready | 


to do 25c. The cian, 2463-K, Kensing- 
ton Ave., Philadelphia, Penna. 


WORLD'S largest professional magic shop 
keeps you in touch with latest tricks. 
To receive mailings send 
log. Holdens, P- W. 42nd St.. New Y¥ 
MAGIC vanishing card. Throw it into air, 
it completely disappears, 
later from spectators pocket. 
Complete 25¢ with magic A..F, ° the 
Magician, 2463-D Kensington Ave., 
delphia 25. Pa. 
25 EASY Card Tricks. 
Jones. Parma, Missouri 
ATTRACTIVE } Magic kit of ‘10 tricks ($2. 50 
value) $1.00 postpaid. Kogel's M 
Novelty Co., 67515. Colbert St., New 
leans 19, 
ey = a caren weseesbones magic 
latest ricks. Ire 


yy land, 

P- 09 orth Dearborn, Chicago 

PREE! Large catalog of magical apparatus 
if you remit = for book. “102 Easy 

Tricks.”’ Robbins Co., 152-S W. 42nd St., 

New York 








10¢ Coin. Victor 











Circulars. Harris Machin- | 
' 


Gear Box for 12” | 
10” Atlas lathes. Complete | 


to important war | 


Chicago | 





for new cata- | 


re ay it 
© do. 


Phila- | 


DOUBLETALK. A riot of fun. Learn quick- 

ly. Simplified instructions 25c. Mlustrated 
novelty lists included. Cable's Novelty 
Shop, 3166 W. 25th, Cleveland 9, Ohio. 


VANISHING Quarter and Cata 
Sterling Magic, 347 John R., 
Michigan. 28 
AMAZE and mystify your friends with 
highest quality magic. New catalogue 25¢ 
coin. Ma Magic Co., Fond du Lac. Wis. 
MAGICIAN’S Encyclopedia! Four books! 
$1.00! Pree Bookalogues! Hirsch, Spring 
Valley 3, N. Y. 
SLICK tricks you perform easily. Clever 
party stunts! Dime brings big magic 
magazine, lucky piece, catalog. Magic Fun, 
Box 35C, Irvington 11, N. J 
BECOME Comedian! Instructions 
Kleinman, 25-31-M 30th Rd., 
Island City 2, New York. _ 
AMAZE! Mystify! Hypnotize! Become Ma- 
gician or Hypnotist! Earn Big Money! 
Pascinate Priends! Half Pound Circulars 
Listing Hundreds Revealing Books, Star- 
tling Secrets, 25c. Nelmar, 2851 Milwaukee, 
Chicago, Il 
FUN Cards. 
and thirty-five cents 
cent stamps. Morgen, 663 7ist St.. 
lyn 9, N. ¥ SS J 
TRICKS, Secrets, cards, punchboards, etc. 
a Big illustrated circular free. 
Box 1278-P, San Francisco. 


25c. 
troit, 











Free! 
Long 





Seven laughs on your friends 
Sent for Five 3 
Brook- 


AMAZING Tricks with dice, magical secrets 
exposed. $3.00 to W. Hansen. P.O. Box 
1746, Dallas, Texas 
JOKESMITH’S Supplies, comic 
phony licenses, etc. Assortment 
Samples 25c. Colorpress, Dept 
1612, San Francisco 1. Calif 
52 MANUFACTURING 
MANUPACTURING new specialties you 
can sell. Baum'’s Metal Specialties, 
Kansas City. Mo 


MANUFACTURE paints. Your garage a fac- 
tory. No equipment capita! needed. Com- 
plete instructions. formulas—suppliers 
$2.00. Industrial Chemist, 1826 60th, 
Kenosh, Wisc Sh ws 
MODELS, smali jot manufacturing, met- 
als, plastics, etc. Milburn, Burlington, 
Kentucky 
PP MILITARY IENSIGNIA 
SILK Embroidered Embiems. Sample and 
price lists 10c. New Insignia Guide 10c. 
oe ge made to wee. obbyguild. X35 
32nd St. New Yo aE 
FOREIGN decoration abeae list, sample, 
20c. ssorted insignia packet, folder, 
$1.00, Insigniscratt 236-28th Ave., N. W., 
Calgary, Canada. 
oO MILK GOATS 
E: Postcard souness, brings you book 
about dairy goats and sample monthly 
magazine (eutearitten $1 yearly). Dairy 
Goat Journal. Dept . Columbia. Mo 


CC MINERALS = PRECIOUS 
STONES 





cards, 
$1.00 
. Bos 





























FOUR pieces colorful agate. $1.00. Rock- 
hound, Box 555, Grand Junction, Colo- 

rado. 

GEMS. precious and semi-precious, all 
genuine, from world wide sources. Deal 

direct, no overhead, save money. Catalog 

10c. Hill Co., Route 7-K, Salem, Oregon. 

TWELVE Different Cabachons $1. ES Thirt; 
rough Mexican opals $1.25. > 

—_- Professional Bidg.. “4-3. 

. oO 








53 MISCELLANEOUS 
GOOD “Used” Cy educational 





ed, exchan: ‘an 
Complete information and 92-page illus- 
trated bargain catalog Free. Write —eleae 
Company. Dept. 2-01-2. Chicago 





54 MAGICIANS Tricks 50c. Magic Package 

25c. Professional Catalogue. List. 200 
tricks 25¢. Lindhorst Magic Den, 612PM 
Pine, St. Louis, Mo. 


MAGIC: Big 160 page iietresee ae 

latest Magic Goods, 25c. For over 
century we have supplied Professional as 
well as Beginner. nicago Magic Co., 2300 
N. Mason, Chicago 39. 








Is a ~~ 7 


for free 
Keeley Institute. Dwight. 
GIANT Mails, Opportunities, Adsheets, Co- 
1l0c. Harvey 





Publishing = Teeple, 


Decatur, Indian 
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TRADE Magazines—Business. Vocational, 

Diversion. Current single copies. Over 
200 fields. Free price-list. Commercial En- 
graving Publishing Co MS N. Ritter. 
Indianapolis 1. Indiana ty iia 
MEXICAN-Aztec Featherwork Tropical 

Bird Picture Card. Samples 25c. Bulletin 
Free. Mexican Products Co., 126 N. Main, 
Tulsa 3. Okla Pane: 


ARMY GOODS (USED) 
RAINCOATS $1. Bolo Knives $3.75. Jeep 
hats and caps i0c, Oversea 10c, 
Dungarees 96c. Too! boxes $1, Gas mask 
bags 50c, Steel Helmets $1, Gun slings 75c. 
Holsters 75c. Canteens 50c. Cups i5c, Mess 
kits 35c. Leggings 25c. Cartridge beits 50c 
Minimum shipment $1. No as we N. ¥ 
Salvage. 144 Chambers 5t N.Y.C 
Coa! Pur- 
RR10 


HEATING 6 rooms $25.00 yearly! 
nace. Circulars 10c. Rosenztweig. 

b2. Cincinnati 
PREE Drug List! Druggist 
S. Hamlin, Chicago 24. Ill 
BOY Scouts—Campers, U.S. Army Surplus 
Used Equipment. Pup Tents $2.95. Can 
teens. with cover and cup $1. Mess Kits 
7 $1. Complete set 85. includes 
Samet Sales C Hie 


Z. Robins, 4 


MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 

time. in your own home. You can practice 

while studying. Write for free cataloghe 

Imperial Technica! Institute. Box 973-5 

Austin 5. Texas 

UNUSUAL Novelties. samples 10c. Modern 
Box 2, Station B. New York 2 


DARE to Be somebody and Get somewhere! 
Unleash the creative magic inherent in 
your best self. Smash inhibiting fears 
gain confidence. discover new qualities in 
yourself. Make your confidence earn pro 
motions. Put your imagination to work 
Por you instead of against you. The writer 
of this course regained health, well-being 
and improved finances by the use of psy- 
chological principles. Get details of this 
Personality-Developing plan. No obliga- 
jon. Money-back Guarantee of satisfac- 
tion after trial period. Write today! Now! 
A card will do. Schoo} of Personal Psy- 
chology. Inc.. 321 Starks Bidg.. Louisville 
». Ky 


individua! Have striking. original 
designed in India Ink on 

Large size. $1.00. Send full 
Allen. Jr.. 728 N. Stone 


BE 
monogram 
Bristol Board 
name to Rupert 
Tucson, Arizona 
GIANT explosive ‘‘caps Easily made. In- 
structions 50c_ Fixit Shop, Dublin, Texas 
SOUVENIR from Hollywood. Life like 
Turtle. hand made from large English 
Walnut shell. Head and tail balanced, 
slightest movement put them in motion 
Postpaid 50c stamps accepted. Galen Hen- 
derson. 5440 Harold Way. Hollywood 27 

Calif 

OBTAIN Free Fertile Lands or Profitable 
Employment in Latin-America_ Interest- 

ing information. 10c. Vallesm, 395 Broad- 

way. New York 13 

WHEEL assemblies for your own construc- 
tion of scooter wheelbarrow or wagon 

8x2” Puncture-Proof Tire Metal wheels 

with bearings and axel. $2.25 per wheel 

Send orders to City Machine Co.. 868 E 
Tallmadge Ave.. Akron. Ohio 

SQUARE Dance instructions. calls. 25 sets, 
$1.00. Ozarkians, Lonsdale. Arkansas 


FHOTOCELLS. Make 


your own. Material 
and instructions $1.00. Details free. Hill 
Labvratories. Box 83. Glen Rock. N. J 
RECEIVE Mails. Samples. Moneymaking 
Opportunities, Literature. Your name in 
several mailing lists. 10c. Rodgowski, 3415 
Broadway. New York 31 


CUTTERS, Denta) Burs assorted, reclaimed 
job-lot, $1.90 r gross. D'Wolft 1924 E. 
Hartlane. Philadelphia. Pa 


NEED something Have you hunted every- 
where and failed to buy it? Write us a 
letter describe what you want. We find 
any article. any quantity. any price. Shop- 
pers Service. Box 441, Boston PM Mass 


YOUR Name i “in Lights’ 
famous Broadway 
Rickarby, 403-D W 


Lights’’ on 
Free sample! 
25 


featured in 
theatre! 
113th. N 
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POWERFUL Alnico Magnets. Fully charged 
small Rods ar 

Limited. Thousands of Uses. 30c ea 

pair. Eljay. P.O. Box k 891. Newark 1. N 


MACHINIST—new book, Modern Method 

Por Setting Locomotive Valve Gears 
$1.00. Bridges. Box 3376. Jacksonville 6 
Pla 


| 
Surplus—Quantity | 
50c | 

J. | 
| 
| 
| 





PERSONALIZED Pun Cards. Latest novel- 
ty. Write Hughes Service, Shillington. 
Pa 

SELECTED Products—Yours for 
buying. Free circulars. Ives, Box 56, Ken- 

sington Sta.. Brooklyn 18. N.Y 
PERSONALIZED Pencils Name Gold 

50c. Christmas Boxes. Pencil 

Market 








611 15th St., Knoxville 16. Tenn 


50 CLEVER new toy patterns $3.00. Cather- 
ine A. Schiider. Cresbard. 5. Dakota 
54 MODELS & 5 ODE! J AES 
MODEL Ship Builders! ies you looking 
for authentic, precision ship models 
Send for richly illustrated fully descriptive 
catalogue in full color of famous ships of 
all kinds aly ite Marine 
Dept. C6, 29 15th St.. New York 
SHIP mode! kits and iittings. Complete 
line Pisher mode! yacht uipment. All 
Boucher, Fisher, Marine Model and Idea) 
Kits, fittings and blueprints at standard 
prices. Most complete stock in New Eng- 
land. Send 10c for price lists. James Bliss 
& Co., Inc., 220 State St.. Boston. 
STEAM engines boilers castings blu 
circulars 10c. Anton Bohaboy, 2297 
Rahway, New Jersey 
MODEL Aljrplanes. Gas Models, Solid 
Models, Gliders. Gas Engines, Ship 
Models, Supplies, Tools—Send 25c (ineludes 
refund coupon) for 68 
fusely illustrated Master 
an 
craft © Dept 
Jamaica 3. New Yo 
BRASS Gears and model supplies for the 
inventors. Send 10c for Catalog. Pierce 
Model Works. Tinley Park. [ll 


BIG illustrated model engine catalog 10c. 
Active Products & Supply Co., 53 W 

Jackson, Chicago 4 

MOST complete Illustrated Catalog—‘‘O- 
HO OO” Model Railroad Parts ever 

published. Send 5c for mailing Sony, 1377 

Gates Ave.. Dept. 824, Brooklyn, 


WORLD'S largest selection —=~_o engine 
castings and —a Illustrated cata- 
logue 10c. Wayne ilier, Enginéering 
Bidg., Chicago 
SHIP and Yacht Model fittings | and blue- 
prints. Hundreds of items to choose from. 
Send for our War Time Supplement. A. J. 
Pisher, 1002 Etowah Ave., Dept. W-8, 
Royal Oak. Mich 
SHIP Model and yacht supplies. complete 
large 64 page catalogue, . Wm ild, 
510 lith St.. New York City 
CATALOGS (Illustrated) for Modellers! 
Airplanes: 60 book on Solids. Fea- 
tures construction data. specifications. 
camouflaging. Sc; Railroads: 128 page 
uide. Equipment. accessories, fit- 
tings. (includes refund coupon). Sen 
coin or stamps for each profusely illus- 
trated catalog desired. Polk's ‘Nation's 
ene, Hobby House’. 314-P Fifth Ave., 











Tice, 





Model Airplane 


S12, 91-17 
rk 











MODEL Eneine “Catalog. Railroad Sup- 
plies. Refu ~~. Simonsen, P3054 
1 


better | 


Mode! Co. Inc., | 


rints 


page 8'»xll pro- | 


Gas Model Catalogue. Genera! Model- | 
i73rd St... | 


DETECTIVES Earn Big Money. Experience 
unnecessary vastieg = a Wagoner, 
P-125 West 86th. N 
MAKE money and raved on good Coast - 
to-Coast systems $1 T- Sactome. Box 
310, Memphis, Tenn . 
LEARN Metascience. Remarkable drugiess 
healing. No manipulation. No apparatus 
Unbelievable simplicity and results. Inex- 
pensive correspondence course. Write Meta- 
science. De Land. Florida RR aie 
500% PROFIT puncture proofing tires. De- 
tails for stamp. Betke. Box 699, Borger, 
Texas. _ 
300 Money Makers 25c. Home Service, Box 
855PS. Des Moines 4, lowa 


MECHANICALLY Inclined Men—Own and 

operate general Appliance ir shop. 
Complete. illustrated course shows you 
how. Welding. Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 1458, 2835 N. Central Ave., Chicago. 


WANT  Pinancia! Independence? I've 
pt ame thousands. Dr. Tibolt, 31A, Phila. 














= 25c BRINGS Business Secrets, Success 
Plans, all tested. 25c Refund Coupon all 

Fiilisbors Rush. Wilkin, P-1348 N. High, 
lisboro, Ohio 


DO You Want Results??? Opportunities 

galore. Earn big money at home. Dime 
brings details. Billings, 210 Fifth Ave., 
New York 





NEED extra Money’? Opportunities galore 
Particulars—Stamp. Jackson, Newfound- 

land 4, Kentucky 

EARNINGS $2.000 year easy; inventing 
simple items for special cash markets 

Ideas only ee Write, Hendrick- 

son, Argyle 8 consin f 

EARN Money evenings. copying and 
duplicating comic cartoons for adver- 
tisers. Adservice. Argyle 2. Wisconsin. _ 


LEARN showcard writing at home in spare 

time. Pascinating, lifetime business of 

— own. ‘No special skill needed. Free in- 
mation. Sherwood Publishing Co., 

Dept. 64. Irvington. N. J. 

Sanne money at home! Thousan 

“Home Worker Magazine’ telis how 

I si e. Box 6, 4917 North 


nds do! 





Kostner. Chicago am 
PRIZE Contest Pans Can Win A For- 
tune! Free announcement service! Good 
news for untalented contestants! Write to- 
day! Nationa! Contest Bulletin, Box 634-M. 
Grand Central Station, New York City 
PUT up powder and liquid-fast repeating 
products under your name. Large profits 
Kohnn, 506 W 45th. Chicago 9. 
NOVELTY Manufacturing offers splendid 
opportunity to start fascinating, profit- 
able business. No expensive equipment 
needed—no molds to buy. Orders waiting. 
easily and quickly learned, start in garage 
or ment Successful manufacturer 
sends literature free to adults. Plastex 
Products, 127 Clement St., San Francisco 
18, Calif. 
MAIL Order Work with rea] profits 
pile and sei) name lists. Start on shoe- 
—., Stamp brings exciting details. Vul- 
rvice, 2312 ve. E—Ensley, Dept 








Com- 


can . 
8-5. Birmingham, Ala 
A $100-a-month hobby at home! No solicit- 

ing. no mail «rder, no meeting ple 
Easy. enjoyable pastime. Details, (re- 
) Laura Dickson, 241-PS Main 








eas Chicago 

MODELS engineered to specification. Mod- 
els for display. experimental design. in- 

structiona!. patent. decorationa!. etmologi- 

gift. ete. pu Also build any 

model kit desired. Your blueprint or letter 

given immediate attention. Scale Models. 

Inc.. Harold Mayle. 104 Penn St.. 

Brooklyn. N. ¥ 

BOAT Models. P. T.. Cabin Cruiser, Speed- 
boat. Pree Circular. All Star. 2603 Lin- 

coin Ave.. Chicago 14 

55 NEY- NG 
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Building. Lander College. Greenwood, 8.C 


ELECTRIC Clocks are every where you go. 

buildings. homes. parking-lots. factories 
Repairs increasing easy to learn 
course With pictures and drawings teach 
You how to repair these clocks. Electronic 
Supoly Co.. Box 2350-B. Houston 1. Texas 


START profitable home business now capi- 
talize spare time free details. Manhattan 
House. 126P Lexington. New York 16. 
PREE literature. Smal! business of your 
= Lynch, 402-SM Hazlett. Baltimore 
29. Md 

















PROPITABLE Hobbies & Occupations. 10c 
Publishers, 710 Gaston. Fairmont. W. Va. 


GIANT Ss mail! Hundreds of money mak- 

ropositions. home work offers, in- 
clud ne big magazine. all for a dime. Gar- 
denville Publishers. Gardenville 12, N. Y. 





| 


Order Business. bi 
Income Builders. 


profits 


CASH Mail 
‘ollywood 


Successful 
28. Calif 
INTERESTED in steady 

Write Demonstrators, 
Chicago. 





extra income? 
1734 Harrison, 


POPULAR SCIENCE 
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EASY money during leisure time. New 
item everyone wants on sight. Details, 
sample. International Industries, Culver 
City, Calif 


NICKELODEONS—8mm, il6mm, 35mm, 
Sound Comedies, Mellerdramas. Sold. 
exchanged. Meginnis, 340-W W. 29th, New 
fork 1 





BE The Car Polisher In Your Community 
$75.00 to $100.00 weekly. Private or 
garage trade. My copyrighted course only 
$2.00. Ray's Polishing Service, 4502 Oak- 
mont. Philadelphia 36. Pa 
PROFITABLE Local or Mail Order Busi- 
ness in your home. Stamp brings free 
literature describing 137 proven plans 
Kessler Nationa] Service, Box 392-PSD, 
Indianapolis 6. Ind 
WHOLESALE Source 500.000 articles, 25c 
Gisolf, 135-A Chestnut, Scranton 4, 
Penna 


x MONT MENTS 


WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalog. 
Granite-Marble Factory. A49, Oneco. Fila. 


56 retin ny PICTURES & 
SOUND EQUIPMENT 


8-16mm “SILENT- sound films. Complete 

rental ubrary. All latest subjects. Free 
catalogus. (sample film 10c). Garden Film, 
317 W. 50th, New York 19 


PEATURE sound programs—shipped any- 

where $4.95 complete. Pree Catalog. Na- 
tional Cinema Service, 71 Dey St., New 
York 


BEAUTIFUL Kodachrome Slide and_list, 
25c. Art Slide Co. S-1, Canton, Ohio. 


PRE-WAR Outdoor Movie Film again avail- 
able, Weston 12, Non-Halo, Machine 
Processing included, 16mm 100 ft. $2.95, 
Double 8mm $1.50, Ask for List of other 
popular types. Solar, 4247 S. Kedzie Ave., 
Chicago 32, I) 
MOVIE Camera Films. 100° 16mm $2.50, 
25’ Double 8mm $1.25. Free Developing. 
ea Films, 742 NewLots, Brooklyn 7, 























MOVIE projectors bought and sold. List 
10c. United, 2309-D Lawrence, Toledo, 
io 

SEND stamp for 16mm, 8mm _ catalogue. 
Sterling's. 679 Northampton, Easton, Pa. 

TAKE your Christmas Movies Indoors 100’ 
16mm $4.25—100° outdoor 16mm $2.25 

Gauhpeseter 479-A Quincy St., Brooklyn. 
Y 








SENSATIONAL full color movie subjects! 
8 m 16 mm. Big catalog 25c. Special! 
Projection length sample scenes (Koda- 
chrome), ‘““‘Waikiki Hula’’, $1.00. Specify 
width. Iriscope Kits, $5.00. World in Color 
Productions. Box 392-A, Elmira, N.Y 
CAMERA Film; 100 ft. Panchromatic 
16mm Weston ‘es $4.95, 25 ft. Double 88 
Weston 64, $1.99 free processing. Movie ac- 
cessories, chemicals. We do processing. 
Pree circulars. Fromader Genera, Daven- 
port 5. Iowa. 
LEARN movie 
a catalog. 








management. 


rojection, 
Elmira, 


eatre School, 





“THE World's Greatest Passion Play”, All 

sizes, Rent or Purchase, Write Hemen- 
way Film, 33 Z Melrose St., Boston 16, 
Mass 





HOME Movie Rental, Sales. Exchange. 
816mm and Sound. Latest Releases— 

Money-Saving Rates. Details for Stamp. 

Midland Film Exchange, Box 429, Oak 

Park 3, Il 

$1.00 BRINGS “Surprise” assortment 8- 
mm colorful titles! Guaranteed. LeMoine 

Films, Nevada. Missouri 

FREE, Year Subscription Offer, Amateur 
Screen News 3021B Narragansett 

Chicago 4 

FPREE Movie Film Catalog; samples 10c, 
Goodwill] Co., Jackson, Tennessee. 


16 mm & 8 mm SOUND & Silent Films 
Bought. Sold, Exchanged. Film Ex- 
change. 154 Nassau St.. N. ¥ 
8mm MOVIES Bought. sold, exchanged 
List free; MO Values, Woodbury, Conn 
GUARANTEE fresh movie film! 
spools double 8mm., $3.45! 
single 8mm. for Univex cameras, $3.50! 
(Limit six spools each Processing 
free! Will send C.O.D. on $1.00 deposit. 
State make of camera. Eso-S, 4038 Broad- 
way, Kansas City 2 0. 

















DECEMBER, 1945 





8mm YOUR type in stock specify, 117 
Roosevelt, Phila. 20, Pa. Lists 25c. 


57 MOTORCYCLES, BICYCLES 
& SUPPLIES 








FLOYD Clymer’s Motorcycling Manual. 

120 illustrations. Information, specifica- 
tions, descriptions dozens motorcycles. En- 
gines, transmissions, carburetors, square 
four, two piston singles, overhead cam- 
shafts, spring frames, hydraulic forks, 
sidecars, riding instructions. Two cycle 
engines and power bicycles described, il- 
lustrated. $2.00 postpaid. Clymer, 2125 W 
Pico, Los Angeles 6, Calif 


Expert motor 


LARGE stock Indian parts 
Sales 


rebuilding. Indian Motorcycle 
Kansas City 1. Mo 

“MODERN Motorcycle 
larged, revised, second edition, 560 pages. 
300 illustrations. The most up-to-date and 
complete motorcycle book published. Ex- 
tensively covers design. operating and serv- 
icing Harley-Davidson, Indian and Eng- 
lish makes. 
motorcyclist friends 
Nicholson Bros., 
Saskatoon, Canada 


Price $3.00 postpaid. 
Motorcycle Engineers, 


MOTORBIKE Manua!. Contains Motor- 

bike, Scooter plans. Helpful hints and 
catalog section, also a smal] motor tuneup 
leaflet $1.00. Variety Enterprise Co., Post 
Office Box 124. Evansville, Ind 





Mechanics” en- | 


An ideal Christmas gift for | 


SONG Poems Wanted, for musical settings. 
Send poems for Free Examination. Write 
for Free Instructive Booklet outlining Op- 
portunities. United Music Corporation, 
Salem 12. Indiana 
CROSS-Note Puzzles Music-Lover's De- 
Interesting, Instructive, a. 
Guarantee. D’Aleo, 190 
Sackman St.. Brooklyn 12, N. ¥ Le 
ATTENTION Fine Harmonicas $1.00. $1.50 
each. The Musician's Shop, 2 E. Centre 
St . Baltimore 2, Md. 
SONGS arranged and _ scored. Melodies 
composed for lyrics. Workmanship guar- 
ante Write for particulars. Tommy Ki)- 
bourne, Box 1253, Bakersfield, Calif 
ADVANCED Piano Course. In one book. 
$1.50. W. Otto, 4215 Park Ave., Union 
City, N. J. Sample lesson 10c 
MAKE Money Play Guitar in Orchestra, 
Spanish or Hawaiian. Ten lessons wil) 
start you playing. One Dollar-Frank's 
Musicians Supply, 732 Jersey Ct. M.B., San 
Diego 8. Calif 
“GUITARS” “Band tr 
Bought “Bold Free List L 
Rudolph's. Atchison, Kansas 
PIANISTS, Send $1.00 for my copyrighted 
easy “Chord Finding’’ course. Play 
““tricky’’ chords to rol, number bed Jon th nd 
note. Guaranteed. Pro * amie 502 Oak 
mont. Philadelphia 36. 


AC NAME Bos 


SELL By Mail Book, Plans, write Dixie 
Mailers, King, N. Carolina. 
































| PLOYD Clymer’s popular motorcycle, auto- 


mobile books advertisement unger 


. See 
| Automobiles! Clymer, 2125 W. Pico, 


Angeles 6, Calif 
1942 CUSHMAN Motorscooter $60; Briggs- 
Stratton Motorbike $45; Midget Car $30; 
Briggs-Stratton motor $10, other motors 
as low as $3.50; plenty of tires for motor- 
scooters and small cars $1 up. (mailorder 
only). Send 25c for Big War-Bargain cata- 
logue Number Ten listing hundreds of bar- 


gains in motorscooters, midget cars, tires | 


farts. plans etc. (35c by first class mail.) 
idget Motors Directory, Athens, Ohio 


59 OLD GOLD, WATCHES, ETC. 


GOLD $35.00 Ounce—Mail old gold teeth. 
diamonds, jewelry, watches—receive cash 
by return mail. Satisfaction guaranteed. 
Free information. Dr. Weisberg's Gold Re- 
fining Co., 1500-B Hennepin, Minneapolis, 
Minn 
B OLD STAMPS WANTED 
WHAT have you to offer? A collection? A 
“Shoe Box’’ accumulation? Anything in 
stamps. We urgently need them. Spot cash 
paid. Cosmopolitan Stamp Co., 1457 Broad- 
way (Times Square) New York 














PARTS, Accessories, Pistons Chain, Har- 
ley Davidson Motorcycles. George's, P.O. 
Box 114, E) Paso. Texas 


TIRES, Tubes. Wheels, for 

trucks, carts, wheelbarrows, 
midget cars, coaster wagons. Nationally 
known makes, first-line quality. Sizes 8” 
to 18° o.d. in 2, 4, and 6 ply tires, separate 
inner tubes, heavy duty demountable 
wheels. Also Caster Forks, straight and 
swivel types. Free illustrated circular and 
prices. Jahant Co., E. Exchange St., 
Akron 6. Ohio 


MOTORCYCLE Parts. New and used list 
10c. Ballak, 811 N. 9th, St. Louis 1, Mo 


ENGLISH “Motorcycling” Magazine. In- 
teresting. educational, foreign motor- 
cycles. Racing, new-old models, advertise- 
ments. 50c sample copy. Clymer, 2125 W 
Pico, Los anecios 6. Calif 
WHEELS, Tires, Tubes = Motor Scooters, 
Midget Cars, Wheelbarrows, and Indus- 
trial equipment. All sizes. Bicycle Parts, 
accessories. Largest stock in United States. 
Send dime for list. Cycle Transport Com- 
pany. 1241 S. Michigan Ave., Dept. C, Chi- 
cago 5, Illinois 
PROFESSIONAL Midget Racer, Motor- 
scooter, Midget Roadster, and Midget 
Motorcycle. Plans. specifications for all 
four contained in illustrated handbook, 
25c. Big list used motors. motorscooters, 
Servicycies, etc.. included free! Midwest, 
3839 Drummond, Toledo, Ohio 
BUILD America’s lowest priced motor- 
scooter speedster! Complete plans, speci- 
fications, $1.00. Big list used motors, etc 
included free! Motor Supply, Box 1682-CS. 
Toledo, Ohio 


PLANS, Scale drawings, specifications, | il- 
lustrations for building attractive motor 
scooter complete $2.00; plans electrically 
driven bicycle $1.50 susteets , Clymer. 2125 
W. Pico. Los Angeles 6. Cal 
58 MUSIC, MUSIC <7 
INSTRU MENTS 
PLAY Swing Piano! Send 10c for instruc- 
tion builetin. Christensen Studios, 765 
Kimball Hail, Chicago 4. I) 





scooters, 























industrial 





61 PATENT ATTORNEYS 


PATENTS Secured. Two valuable bookieta. 
“Patent Protection’ and “When 

How to Sell an Invention’’, together with 

valuable “Evidence of Invention” form 

sent free. Write immediately to experienced 

patent counselors, Victor Evans & Co.. 

941-M Merlin Bidg., Washington, D.C. 


“INVENTOR'S UIDs” free, containing 
100 formation 














in: 
about patenting. selling inventions, Frank 


B. Ledermann. 154 Nassau St.. New York 7. 


PROTECT your invention through medium 
of my expert personal service. Prelimi- 

nary information without obligation. Hor- 

ace L. Beall, 902 F Street, N.W. 4, Wash- 

ington, D. C 

—* Protection. Write for informa- 

Pees. Record of Invention. Free. 

Randel bh & Beavers, 340-A Columbian 
Bidg.. Washington. D. C. 

PATENTS Obtained; selling service, in- 
formation, recording forms free, Labiner. 

World Building, New York 7. 











INVENTORS: Before disclosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception”; “Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
Sent free. Lancaster, Allwine & 
Rommel, Registered Patent Attorney, 413 
Bowen Building, Washington 5. D. C. 


INVENTORS: Learn now—without obliga- 
tion—how to protect and sell your ine 
vention. Write for free ** 
vention” form and complete instructions 
for making disclosure and establishing date 
of your invention. We a send our new 
free ‘‘Patent Guide for the Inventor,."’ con- 
taining complete information about patent 
procedure anc how to sell inventions; giv- 
ing illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt. confidentia! 
service. Delays may gerous. Write 
today for your free “Patent Guide’ and 
“Record of Invention’’ form. Clarence A. 
O’Brien & Harvey Jac Registered 
Patent Attorneys, 52B-L Adams Building, 
Washington, D. C. 
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PATENTS—Trade marks. Preliminary ad- 
vice, book and disclosure form free 
sonal service. Irving L. McCathran, 7” 
McLachien Bidg.. ashington 1, D 
Registered Patent Attorney aed 
WHAT Should You Invent? Our Free Book 
tells you what today’s inventive market 
wants—how to put down, patent, and sell 
your ideas. Scores of letters in our files 
attest to the modern demand for inven- 
tions—our long experience as Registered 
Attorneys will help you et our 
Free Book How to Protect, Finance and 
Sell Your Invention."" Also special docu- 
ment free Invention Record’’ on which 
to sketch and describe your invention 
Write today. No obligation. McMorrow & 
Berman Patent Attorneys. 1432 Atlantic 
Building. Washington 4 bd. Cc 
Cc. A. Snow & Co., 8-427 Snow Bidg.. 
Washington |, D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed om request 
62 PATENTS FOR SALE 
NEW patented hair trimming appliance for 
everybody. Cash or Royalty. Other propo- 
sitions considered. Jacob Fox, 2376 Ryer 
Ave.. New York 57 


63 PERSONAL 


DRUNKENNESS Is a disease which re- 

sponds to treatment. Medica] skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. 5. Nelson. The 
Keeley Institute. Dwight. Ill - 
LONELY People Everywhere are finding 

real happiness through introductions by 
mail. Particulars sent Free, sealed ri 
show you proof. Nancy Jordan, P.O. Box 
466, San Francisco, Calif a ae 
MAKE new friends thru old reliable club 

Free book with photos of members 
Correspondence confidential Exchange 
Company. 3827-PS Main. Kansas City. Mo 


LEARN Ventriloquism. 3c stamp brings 
particulars. Smith, Dept. 226, 801 Bige- 
low. Peoria. lilinois i a 
LONESOME Get acquainted this easy 
way. Confidential sealed particulars 25c 
coin. Box 310, Memphis. Tenn 


MEN: Wake up! Enjoy life. Be peppy. Get 

rid of that tired sluggish feeling. Send 

$2.00 now for 50-day supply of Youth- 

Bilt 9-in-1 Vitamin Capsules. Youth-Bilt 

Vitamin Products, Dept. Z-52, 55 Vesey St., 
- Y 








LONESOME Get acquainted with hundreds 
of members. Confidential free particu- 
lars. Lone Star Club, P.O. Box 923, St 


Louls, Mo 
LONELY Establish lasting friendships 
through reliable social] register. Personal 
Service to ali Miss Chase, Box 172, 
Seattle 11, Washington 
REJUVENATION Also 
needle Home treatments 
South Whitley. Indiana eit ‘. 
MEET new through our Personal 
Introductions. Original persona] service 
dedicated to promotion of interesting 
friendships. Established 1935: discriminat- 
ing clientele all religious faiths. Phone 
Grace Bowes or visit aus at our office any 
week © .can ce 236-PS W 
NYC P' one Endicott 32-4680 
PSORIASIS Sufferers Has everything 
failed to brine even temporary relief 
from scales esions and itching Then 
write today for Free important informa- 
tion. You needn't invest one cent! Pixacol 
Co.. Dept. S. Box 3583. Cleveland. Ohio 
ase ET E'S foot remedy $1.00 bottle pre- 
juaranieed Medically recom- 
nineed Dr. W. J. Renz. Room Three, 
Chavanne Bidg.. Lake Charlies. La 
GET Acquainted Club—Through socia! cor- 
respondence thousands yeerly meet their 
“ideal Write for list of eligibles. Many 
in your State. Simpson, Box 1251, Denver, 
Co acd 
HAIR Pailing? 
gist. 139 Lewis Street 
WONDERFUL Invention 
penmanship—few hours 
15. St. Louis. Mo 
eg Everything 


Diabetes without 
Heaithote!. 


friends 


or s 


Dandruff? Write Tricholo- 

Phillipsburg. N. J 
corrects poor 
Write, Ozment 


O.K. Please write. Give 
new address Roy”. 


| FORGET Constipation 
i! often ends constipation permanent- | 
° 





Safe, sane, new 


W medicine, no mechanical devices 
rite today for Free information 
765 S. Emerson, Denver 9, Colorado. 
SLEEPLESSNESS unnecessary—stop noise 
with Sleep-Rite, soft waxen earstoppers 
Set 10c. Pree literature. Raymond Dow, 
17 Park Row (1216AL), New York 7 a 
CHANGING jobs soon? Let our psycholo- 
gists advise suitable employment, courses, 
vocational future. Locate work where suc- 
cess is easier, promotion faster, happi- 
ness greater. Discover your personality 
strengths. specia] abilities. 1.Q. Refund if 
dissatisfied. Free information sent any- 
where. Vocational Guidance Clinic, High- 
land Park 9, N. J ae 
PEET Hurt? Why suffer needlessly? Send 
postcard today for free literature. No 
obligations. Stemmons Mfg. Co., Kansas 
City 2. Mo. 





LONESOME? Free particulars nations 
wealthiest. Arlington Club, Seven-B Ran- 
dolph Place, Washington 1, D. C 





LONELY? Confidential 

Let America's largest 
Blair Club, 45543 Broadway, 
Chicago 40, Ill. 


particulars free. 
club help you 
Suite 374, 





LONESOME? Join America's fastest grow- 
ing club. Free sealed particulars. Capitol 
Club, 3439-D 8. Michigan, Chicago 16, Ill. 
HYPNOTISM. Complete “20 Method Course. 
25¢. Western Institute Hypnotism D-1619, 
Palatine, Ill 





WIDOW and Widowers Club. (Confidential 
details 25c.) Write John Rankin, Spring- 
field, Missouri. 





LONELY? Plain sealed details free. Largest 
Club in West. Endorsed by ministers. 
Club Elite, Box 71, Los Angeles 53. 


LONELY for Love, Happiness, / Companion- 
ship’? Join Reliable Club. Ages. 
your selection Details stamp. 
Tower. Box 444-P, Kansas City 
NEW Mothers—200 names $1.00. Mrs. D 
__ Crawford, 61 Werden St., Vallejo, Calif. 
NERVOUS? Bashful? Fears? Free. en- 
comrnaene information. John Englund, 
Iron wood ichigan i ei Be 
PALLING Hair Its Cause and prevention. 
An informative and educationa! pamphlet 
entitled “How To Keep Your Hair Till 
Ninety’’ mailed free. James Hilton, 4819 
Pourth Ave.. Brooklyn 20, N. Y. 
SEAL of God Identified! 5c Bulletin, 
Box 87, Station H, New York 25 
HAVE Penpals worldover, Illustrated 
Magazine with list 10c. World Card 
Club, King. N. Carolina. od 
LIVE Longer. feel better. enjoy life. Free 
information. Pairchild Co., Mt. Vernon, 
Ohio 
PALSE Teeth 
made to fit 
Dr. Reese's 
New. My 
powder 


that are loose can now be 
Do it yourself at home with 
Dental Plate Liner. Entirely 


Perfect, lasting fit guaranteed 
Write for information. Dr. C. N eese. 
Dentist. Box 268. Dept. B, Winnetka, Ill 
LONELY. Have romance. companionship 

thru correspondence. Particulars free 
Pear! Smith. Box 2732. Kansas City 13, Mo 
ATTRACTIVE ladies want life mates 

many have homes, farms. good positions, 
60 names. addresses. descriptions. 45c 
A Shilling. 1017-C Dueber, Canton 6, 


ROGANTSG Publication—150 Names. Ad- 
dresses. descriptions lonely people wish- 
ing correspondence. 35c. Year $1.00. Cu- 
pid’s Magazine. Box i171, McKenzie, 
Tennessee 
LONELY Hearts Club That's Differen 
Introductions by letter. Confidentia! 
Dignified. Honest service. Particulars free 
seater Golliday, H-1514 Long, Columbus, 
jo. 





Consol, | 


private formula Not a paste or | 





Coe Ane — +9" 6x9 20c per 100. Box 
_ Long Beach, Y 
az yourself! eimtite tests reveal Per- 
sonality, IQ Vocation ic. Set $6.00. 
Analyst. Box 758. Beverly Hills, Calif, 


BE Lonely No More! Open Destiny's Door! 
50c Brings Cupid's Destiny World's 
Greatest Social Publication, including na- 
tionwide names, addresses; either sex. Cap- 
tivating descriptions; sparkling pictures— 
widows, widowers, bachelors, beautiful 
girls desiring early marriage. (Year, bi- 
monthly, $1.00.) Mention a age. Destiny 
League. Aberdeen 75, Was 
LONESOME! Descriptions and details free. 
Big lists. ACME. Box 192-8, Aloha, 
Oregon. 
STEP Ahead Of The Crowd. Awaken sub- 
conscious mind. Develop telepathic and 
intuitive faculties. Banish fear and worry. 
Attain health, happiness, harmony, success. 
Booklet a. Pive lessons and Great Key 
Thought $1.00. Atlantean Guild, Box 582, 
Harrisburg, Pa . 
SWAP; Trade. Free List. “Swappers’ Ga- 
zette’’. 2836-S Slevin. Louisville 12, Ky. 
YOUR Career or Job Problems can be 
Solved. Tested Proven Methods. Career 
Counsellors, Trenton 1, N. J 
LONESOME? Names, Addresses, Descrip- 
_tions 25c. Ideal, Box 994. Sandusky, Ohio. 


STOP Baidness. andruff 











Dandruff Interesting 
Literature. Write, Aurback, 2345 Ocean 
Ave.. Brooklyn, N.Y 


LONELY? Have penpals. sweethearts. 
everywhere. Magazine with descriptions, 
10c eorge A. Simon, 6843 Jonathon, 
Dearborn, Michigan 
MENS Plastic Beits. New Jewel-Like Plas- 
tic that is the result of War-Time re- 
search. Guaranteed to outwear leather 
five times. Ail sizes up to 60° postpaid 
$1.50. Agents Wanted. Worthington Mfg. 
Co.. Box 676. Brockton. Mass 


PIMPLES 1 Disappear overnight. I tried 

qvery ins till I ftound this formula, 
$1.00. 1 an, Box 243, Lowell, Mass 
AOGUAINTARCES quickiy made through 

correspondence. Find friends, friendship 
companionship Confidential nesome 
folks write, Social, Box 157-A, New York 
11 











GENTLEMAN would like correspondence 
with refined lady any part of world 
Also shutins. Object (ene Write Box 
55. Hudson Falls. N 
“SAINT Christopher Medal” Said to bring 
luck and protection Magnificently- 
struck, 14-karat gold plated coin with your 
full name engraved. Ideal persona) good- 
luck piece. Send only $1.00. (Print name) 
Keystone Bazaar. Dept. 6, P.O. Box 2077, 
Philadelphia 3. Pa 
DANIEL Williamson Make Christmas 
Merry. Phone or Write Collect. Family. 


BUY Vitamins direct. Save. Postcard. Ma- 
__toska Products. White Bear Lake, Minn. 


LONESOME? Get “Cupid's Mail”. Many 
Wealthy. (Stamp). Excel, 2149 Jackson, 
Chicago 12. Ill 
LONELY? Really 
Photos Galore, 
None Free, (State Your 
Painter. Box 8-966. Akron 9. 


GASSY Stomach “‘Balloon’’ After Eating 
Corrected. Dr. Renzulli food combina- 
—_ diet list. get well at home $3.00 post- 
Dr. Renzulli Healthiana Resort, 
Seckson ville Beach. Plorida 


bia PHOTO FINISHING 


SENSATIONAL introductory offer! Send 
snapshot or negative. this ad, and 3c 
We'll send you a beautiful 7° x 5” enlarge- 
ment! Or, Kodak rol] developed with 16 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints, 25c! Special? 
From your negatives, 16 regular-size or 8 
double-size reprints. 25c! Candid Rolls—36 
exp. 35mm developed, vaporated. enlarged 
to 3x4. $1.00! 18 exp. 50c. Reprints, 3x4. 3c 
each. We have new, perfect 35mm film. 
Low prices. Free Mailer. details on re- 
quest. American Studios, Dept. 280, La- 
Crosse. Wis 
CENTURY delivers work and service that 
can't be beat. 8 exp. roll 25c with two 
professional enlargements Free. Century 
Photo Service. LaCrosse, Wis. 











Big Lists, Descriptions, 
men-women. 10c (coin) 
Age?) Jack P. 
Ohio 
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BIGGEST $1.00 value in 35mm finishing 
today. 36 exposure fine grain 3'4x4'2 en- 
jargements; deckled, embossed margin and 
date. Eighteen exposure 75c; 16 exposure 
splits 55c; 36 exposure reloads 50c. Special 
return this ad with $2.00 and we will send 
five 36 exposure reloads. Free Mailers. 8 
exposure rolls in beautiful, deckled con- 
tact finish with embossed wide margin, 
25c. Mailbag Film Service. Box 5440A, 
Chicago 80 PE Se 
CHOICE Pilm Offers—Rol] developed. & 
beautiful enlarged prints (deckled if de- 
sired); or 16 brilliant “‘Lifetime’’ prints; 
or & sparkling prints plus 2 fade-prool en- 
largements Pre-war quality and price— 
25c. Fast service. Quality guaranteed Free 
mailers, Dept. 18. May Studios. La Crosse, 
Wisconsin 
OIL coloring pho 
nating hobby 





tographs can be a fasci- 
or profitable sideline for 
those with artistic talent. Learn at home 
Easy simplified method. Send for free 
booklet. National Photo Coloring School, 
1315 Michigan, Dept. 1722. Chicago 5, Il. 
MONEY Back Guarantee—16 Sparkling 
double clear Nu-Art Prints, also 2 Ename) 
Pinish Enlargements. All complete 25 cents. 
Rolls or negatives. Prompt, Careful, Guar- 
anteed. Lifetone Studios, Dept. 308, Des 
Moines 8, lowa 
YOUR 6-8 Exposure Roll Developed and 
Two prints each good negative 30c; Or 
enlarged to about Post Card size 8 Expo- 
sures 25c. 12 Exposures 40c. 16 Exposures 
50c. Rapid Foto Service. G.P.O. Box 413, 
New York 1. N.Y . ARP Ie 
EVERY picture an enlargement! 8 spar- 
kling deckle-edge Enlargements and rol) 
developed 25¢ coin; 116 size or smaller; 
tag reprints 3c. Enlarge Photo. Box 
791Q. Boston, Mass 
AT Last! Roll Developed, all your “snap- 
shots hand-colored as beautiful as most 
actual colored photography 35c. Hand col- 
ored reprints 4c each—12 for 45c. Nationg] 
Photo Art Co. Janesville 27, Wisc. 
TECHNIFINISH 35mm 36 “exposure rolls, 
fine grain developed and beautifully en- 
larged to 3” x 4” high gloss prints only 90c; 
18 exposure rolls 55c. Credit given for non- 
printing negatives Reprints only 90c for 
55c for 18. Reprints of selected frames 
from uncut rolls 4c each. Reloads for your 
empty cartridges: 36 exposure reloads 35c, 
18 exposure reloads 20c. Fresh stock. Tech- 
nifinish Color Prints 8° x 10" from your 
35mm Kodachromes or 35mm area of larger 
transparencies only $3.00 in distinctive 
mounts: $1.50 for additional prints from 
your 35mm negatives for your projector: 36 
exposure positives 50c, 18 exposure 35c. 
Write for free mailing bag. sample print 
and complete information. Technifinish, 
Dept. 113. Rochester 3 
8 EXPOSURE rolls 25c, over 8 ex 
for one Velox print each and Free en- 
largement coupon, Reprints 3c. minimum 
25c. Fred A. Eastman. Bode. Iowa es 
100 MINIATURES $1.00—1°,” x 7,” Any 
Photo (Returned) Perforated. Gummed 
for Stationery. etc. Photos Copied, En- 
larged. Reduced 50c. Lang. 1334 Thorn- 
dale. Chicago 


BEAUTIFUL double size Pictures 3'2c each, 
from 116 and 120 negatives, 3'.x4', from 
all other sizes. All work guaranteed. Over- 
night service. Rol) developed and 8 pictures 
30c. Rol] 12 pictures 45c. Rol] 16 pictures 
60c. Enlargements on double weight por- 
trait paper 5x7-—30c, 8x10—50c. Copies 
made from any picture 75c. Pacific Photo 
Service, Box 666, San Francisco, California. 
ROLL Developed and 8 beautiful eniar 
ments 2 to 6 times larger. Deckled 
—High Gloss. Any 8 > aa =. 

. 12 ex. 35c—16 ex. 50c—36 , 
Reprint Enlargements 3c cach, > ee 
Photos, 94-4 Astor Station. Boston 23. Mass. 
WE have fresh films. Roll Developed cou- 

pon for six 5x7 enlargements. 16 prints 
25c. Reprints 3c 


yosure 40, 


35 mm 36 3'4x4'> prints— 
$1.00. New film $1.00. Dick's Photo, Louis- 
ville. Ky 
2 BEAUTIFUL Hi-Gloss prints each good 
negative and enlarging coupon with each 
6 or 8 exposure rol] developed 25c. Owl- 
photo Co., Weatherford, Oklahoma 
ROLLS Developed. 8 prints 20c; 16 prints 
35c; Reprints 4c; 10 fur 35c; 35 for $1.00 
Overnight Studio, 156 Elm, Albany, Wisc 
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ifully finished in 
Send color de- 
Bernice Bldg 


PHOTOGRAPHS 

oils—Reasonable 
scriptions. Color Shop 
Tacoma fh. ash ‘ ae 
SPECIAL—25 re- -prints 50c; Suburban 

Studio, 1408-S Bond, Rockford, Illinois. 
CONFIDENTIAL developing, two prints 

each negative 25c. Roya) Photos, 1718 
N. Sixth. Harrisburg, Penna. 


$1.50 SPECIAL 35 mm 36 exposures Roll 

Pine grain developed, 36 Beautiful 3x4 
high gloss prints. 3 5"x7”. 1 8"x10" Enlarge- 
ment from 4 best negatives and 1 36 ex- 
posure Reload, Beautiful color prints from 
35 mm Kodachrome, 3x4 Prints 75c. mini- 
mum order $1.50. Brown Color Labs., Box 
214. Lansing 2. Mich 


ww rd PLASTICS 


MOLD new plastic at home . Complete in- 
structions $1.00. Tirekop, Box F-12 


beaut 
rates 


401 





Madeira. Ohio 


Cement 


| Mero Products, 


| PRINT your own Postal Cards, 


MONEY In Plastics. Plastic Kit contains 
2 Ibs. Lucite Sheets ‘Coloring Dye and 
with instructions. Send $2.50 to 
Plastic Specialty Co., 192 Lexington Ave., 
NYC. N.Y 
PLASTIC, Cement, Dye, Sanding, Buffing. 
Instructions. Complete Kit. Two Dol- 
lars. No Checks. Rickys, 601 S. Vermont, 
Los Angeles 5, Calif 


66 POULTRY & SUPPLIES 


RAISE turkeys the new way. write for free 
information explaining how to make up 
to $3000 00 in your own backyard. address 
National Turkey Institute, Dept. Co- 
lumbus. Kansas 
YOUR greatest poultry problem will look 
simple when you read American Poultry 
Journal] regularly. 500,000 poultrymen do, 
why not you? 2 years 50c, 5 years $1.00 
American Poultry Journal, 529 South 
Clark, Chicago. 


PRACTICAL money- making poultry rais- 

ing helps from Experimenta) Farm for 
only 25¢ per year. Five years. $1.00. Sub- 
scribe today! Poultry Tribune, Dept. 20 
Mount Morris, I) 


RAISE Poultry the Moneymaking Way 
Get hidden profits. Make up to $2500.00 

in backyard. Particulars free. White Poultry 

Service, 155 F. Lawrence. Kansas 


6 PRINTING, 
MULTIGRAPHING, 
MIMEOGRAPHING, ETC. 


400 5'2 x 8'2 LETTERHEADS $1.25. Sample 
Pree Mango 555-B South 20th, Newark 

3. N. J 

LETTERHEADS. envelopes. blotters. cards 
statements, shipping labels. $4.00 per 

1000 postpaid. Pricelist free. McCall] Press 

1326 5. 27th. Omaha. Nebraska. _ 


150 LETTERHEADS and envelopes $2.00 
postpaid. Going Print Shop, S-1544 

















| Muskogee. Oklahoma 


QUALITY Printing 


repaid: Business, Per- 
sonal! Stationery. Letterheads, Envelopes 
statements. Prices Reasonable. Sample’s 
Box 344, Punxsutawney 
200 8! 2x1l | BOND Letterheads. $1.00 Post- 
paid. Envelopes same. Roya] Publica- 

FR Prospect Heights 3. m 


350 BUSINESS cards $1.00 postpaid. Art- 
craft, 40-06 97th. Corona 2. N. ¥ 

200 5'2xB8'2 LETTERHEADS 100 Envelopes 
$1.00. Abbott Press, Oswego, Kansas 

BUSINESS, Persona) Stationery. State re- 
quirements. Samples. Price List free 

How Printing Co., 717-23 Eunice, Webster 

Groves 19. Mo 








63 PRINTING 
SUP? 


OUTFITS & 
LIES 


Daper, or 

anything on “‘Printomatic Self-feeding 
Rotary Postal Card Stencil Duplicator 
Only $9.50 with $2.35 worth of supplies. 
Stencils, Ink. etc. Literature Free. Pitts- 
burgh Typewriter Supply, 336-RE Fourth 
Ave.. Pittsburgh 22. Pa 


PRINTING equipment. type and supplies. 

nd stamp for details or dime for com- 
plete illustrated supply book. Kelsey Inc. 
X-8, Meriden, Conn 


| 6 Columbia St 


| Ave., 


| jobs 


PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville. Pa 


MAKE printing | press mimeograph . cuts! 
Entire Instructions $1.00. Tirekop, Box 


B-12, Madeira. Ohio 


INEXPENSIVE home-made printing & press. 
Details free. Novelty Shop, Downsville, 
Louisiana 


PRINT At 
—Type. Presses. ee Barnhard Co., 

Newar , a a 

PRESSES, Type. Supplies, Specimens. 3c 
La Garza, 8 Walden. Cambridge, Mass 


NEW Presses, Type, Supplies, Bulletins. 
3c. Levinson, Box 918, New York 8 


69 PROFITABLE OCCUPATIONS 


ANNOUNCING home study course in com- 

mercial] baking. Practical basic training. 
Good field for those with aptitude. Nearly 
depression proof. Send for free booklet. 
“Opportunities in the Baking Industry.” 
National Baking School, 1315 Michigan 
. Dept. 172-A, Chicago 5, Ill 


$5000 FROM Half Acre! Growing Gi nseng 

Seed. contract supplied. Particulars ioe. 
Associated Growers. pt. 12, St. Norbert, 
Manitoba 


LOCKSMITHING Profitable Business” “or 

Hobby! New course teaches you how to 
pick locks, fit keys, de-code, masterkey. etc. 
Easy self-instruction lessons Bargain 
price. Free details. Write—Nelson Com- 
pany Dept -01 Chicago 4 4 


MUSHROOMS grown; Boxes, Barrels In- 
struction 50c Spawn $1.00. Gordons, 553 
William, Winnipeg, | Manitoba. 


$40.00 WEEKLY. ~ Made growing mush- 

rooms. Fresh. Dried. Dominion Patent 
331583, free spawn. North American. 169Y 
Yonge. Toronto. Canada a a 
PANNING Gold Vacation Expenses- Oc- 

cupation. New 160 page beginners book 
and three large blueprints—modern equip- 
ment $3.00. Free literature, Old Prospector, 
Box 21863, Dutch Flat, Calif 


ALARM Clocks Easily Repaired, Adjusted. 
Instructions 50c. Jones, 12108 Dudley, 
Utica 3, N 


SHELL Jewelry novelties. Easy 
at home as hobby or to sell. Beginners 

kit $1.00. Catalog free. Burton. Dept. M-1, 

Box 27. Station A, St. Petersburg, Fla. 


“OPPORTUNITIES Abroad’’ — Complete 
Where, When, How Information for good 
with American Firms in Foreign 
Countries. 50c. William-Frederick Press, 
313 W. 35, N.Y.C 





Home—Send 10c for Catalogue 














to make 





PAINTING fi flagpoles often pays $50.00 
daily. Particulars free. The Skyline Co., 


P.O. Box 1601-A, Uniontown, Pa 


0 RADIO. SUPPLIES & 
_____ NST RUCTIONS 


RADIO Service men and experimenters 

send stamp for our giant radio cata- 
logue. Save dollars Unites Radio Co., 
(1000-V), Newark 1. N ie 


YOUR New Pree ao Is Ready! Ra- 
dionic’s Catalog lists hard-to-get radio 
parts and books. A)) available for immed- 
late shipment. Send today to: Radionic 
Equipment Co.. Dept. 12C; 170 Nassau S8t., 
New York 7. N 
MAKE Simple. tubeiess. batteryless, dis- 
tance-getting crystal] radios. crystal and 
illustrated instructions. 25c postpaid. Al- 
len. S-427. Clinton. Missouri 


REVISED Plans 18 Crystal Sets (SW record 
5300 miles), including ‘‘Radiobuilder’’— 
25c. Laboratories. 2610-T 18th Ave., San 
Francisco 16, Calif ve aod 
RADIO service flat rate schedules solve 
pricing problems. Compiled from 20 years 
experience. Write for information. Radio 
Equipment Co.. 1415 W. Franklin Ave., 
Minneapolis 5, Minn 
BUILD Latest, Extra- Loud Crystal ” Set. 
Instructions, 20c. Amorose Radio, Rt. 4, 
Hungary Road. Richmond. Virginia 


RADIO Tubes—Attention Radio Repair 

Service Men. For satisfaction in Radio 
Tubes. Le-Hi Electrica] Co., 650 Broadway. 
Newark 4, New Jersey. Distributors of 
guaranteed Radio Tubes. 
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istrated 
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Radio 
P 


FPAMOUS Razor Biade Radio! 
Pilar 5 New Radi Lot 


build Cryst 
Se Postp 


rd Piezo Co... Box 


Tubes, parts. Bar- 


Radio 
14 McGe Kansas 


Or sold on 
Butler 


Los Angeies 25, 


New 
Others 
3 20¢ for iis inciud- 
GE, Andrea televi- 
vice Supply. 264 


RCA 


also 


TELEVISION Oscilli 
BP4 tactory sealc 
: on Ber 
RCA 


nics Se 


atest type light weight 
adaptable tor use in mak- 
§ ly used sets withx 


ircuit 25¢ Cata- 


tube 
F New York 


20+} 
irses Start- 
Da! 


Radi C 
ng. Box 291 


Test 
Fuses M Ts Radius 
0c. Radio Tubes 
Box 861 


AMAZING Pock Tester 


instruct 


sale Retail. World Sales 


POCKET adic ii vest 


) d ph 
Associ P.O 


ates 


Amplified 
Make Detailed 
Adam Denver 6. Colo 


Record 


PORTABLE Elect 
Pilaye as it 


Rad 1545 


inch BC 412-15 
ment Radar scr 
sfactured v 

$500; Special Price 
Receivers, BC 4065 

: from 
Het l > ap 
Meg. easily adapted to 
lectric Mid... Price 

ve Re 
4 t , with 7 
powered by 2-volt battery. 
sft 0. Cathode Ray Tubes 
tested $12.50. Head 
ipedance. 2000 ohms 

75. Microphones 

throat type 


osx ILLOS( OPES. 5 
Go ver? 
cost 


( Westinghouse) 

foot. One 500 Watt 
mfd. Federal Telephone & 
Telegraoh Co. 500 Watts CW grid modu- 
lation 50 watt phone; Price $1.250. All 
prices F. O.B. New York City. 25°- deposit 
Crating and shipping charges added. Send 
for our Free week fivers forid Wide, 350 
Pear! St., Brooklyn, N 


6000 
Coaxial Cable 10c 
Transmitter 
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PLASTIC radio, batteryless, tubeless. New 
sensational kit includes liu 

solvent. detector. wire hardw: are 

etc. $3.00. Plans only 50c. Single earphone 

$1.00. Aerial kit $1.00. Hallock-Busse Co 

Products Division. Waseca. Minnesota 


THE Complete 
Postpaid. Learn 
arrangement and 
book Write for 
Puritan Publishing 
S. Dearborn St.. Chicago 4. I! 


Songwriter—$2.00 M.O 
to write music. words 
publishing—96 page 
publication offer free 
Co Dept. APS, 343 





4 KEPAIK WORK 


GUARANTEED Watch Repairing 
Bought. Robert Corbit 
Chicago 8 


RUBBER STAMPs 


SELF-INKING Pocket Stamps—2 lines 
$1.00; 3 lines $1 ater 50c. Postpaid 
Circular free Press. Warm Springs 
Georgia 
RUBBER stam, li 
log. Excello Sales 
Louisiana 
BETTER Rubber 
Pocket calendar 
Box 1242, Indianapolis 


SONGWRITERS 


POEMS Wanted. To 
your song poem today 
jon by our staff heade 
composer of 
Our new 6 ster 
compiete ever 
free book 
ers. Dept. PS, Hollywood 
SONGWRITERS: Collaborate 
ally fa.nous composer of 
dies Send poems for free exa 
Pree instructive booklet Hollywood 
mony ouse. 126 S La Brea. Studio 
L-10. Lon Angeles, California 
SONG Poems Wanted, for n 
Send poems for Free 
Write for Free Instructive 
ing Opportunities. United 
tion, Salem 18. Indiana 
POEMS Wanted! I 
sic. Send poem for Free examins 
Eliot Wright. Box 3861-Y. Portland 
POEMS Wanted to be set to music 
examination. Send poems. McNeil 
ter of Music, 510-PS S. Alexandria 
Angeies. California 
WANTED! Lyrics 
arrange publish 
Studios. Passaic, N 
SONGWRITERS. Songs Pub 
Advance Royalty Send 
poems today for our exciting 
wood Tunesmiths. Dept 
LaBrea. Hollywood. Calif 
NEW songs and lyrics Wanted for popular 
radio program and professional! promo- 
tion. Free examination. Transradio Music 
Inc Department P.S 1650 Broadway 
New York (aMiliate of BMI.) . 
POEMS Wanted for M usica| Setting. Send 
for immediate consideration. Five 
Masiers. 646 Beacon Building 
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be set 


sical ettings 
Examinati 
Booklet outlin- 
M Corpora - 


or 


l] compose pec x 
— 
Free 
Mas- 
Los 


melodies f 
sell 
J 


OUTSTANDING ethical songwriting offer 
Hibbeler. C15, 2157 N. Avers, Chicago 
SONGWRITERS -Send Poems tor 
ate eXamination and Free Book 
Future in Songwriting Radio Citys 
Academy. 1674 Broadway, New York 
SONG Writer's Attention! The amazing 
demand for phonograph records. acceler- 
ated by more than 300,000 Juke Boxes and | 
the Hits accredited them warrants your 
immediate consideration. We are offering 
song-poem writers the rare opportunity of 
having established composers coilaborate 
ym appealing material received this month 
Recola Records, Box 9875, Hollywood 28, 
Calif a ‘ at 
SONG poems wanted. All subjec Beiore 
sending ms. get the inside facts i 
free booklet Getting Ahead 
writing Write today. Song 
West 46th. New York 
POEMS wanted for immediate mu 
ting. Free examination; any 
Well known music publisher in urger 
of original material. Send poems to 
poser’s Guild of America. 545 Fifth 
New York 17. N.Y 


SONGWRITERS. A limited amount of 
musical com itions wanted for radio 
distribution Pan Alley Publications 


mmedi- 
Your 

M 
19 


sic 


xe 


t need 
Com- 
Ave 








1587 Broadway, New York 19 


Ak SOUVENIRS 


JAP-O-LIGHTER 

cigarette lighter 
plated. Souvenir of 
Christmas gift for veterans or any smoker 
Made in U.S.A. Five dol Send mail 
ders to Woodrow W. Da Box 5953 
Dallas. Texa 


JAPANESE 





Jap h — grenade table 
Att active nic ke) 
Pacific War Ideal 


idson 


Docume Photo- 
opy of original with Japanese and Eng 
ish Trans same size, complete with 
Signatures $2.50 Scholler 07 
Washington 1 
USEFUL Everlas 
Mounted cats tyes 
Silver Mounted Paus 
Many other offers. Send for « ilar 
rect Sellers. P.O. Box 4. Lautoka, Piji 
COLLECT Japanese German F 
and Militar ouvenirs 
overseas. Det 
Hobby guild 


Surrender 
lations 
D 

Hand Made 


Inlaid Turtle 
Shell. Hula Cost 


Silver 
Shell 
imes 


Di 


and 
Emblems 
ails 


8-35 


lag 
from 


15« 


ilippines and Dutch. Li on t 
Tillman, P.O. Box 881. Boise 





SPORTING GOODS, GUN 
FISHING TACKLE, ARC HERY 


BOWS-Arrows for Recreat 

Fishing. Beautiful Archery 
book. 70 pages. 50 illustrations 
Illustrated catalogue Free. Archery 


Service. 617 South State. Chicago 
Bi culars ug st Op- 


USED Guus 
portunity to get good bel re new 
merchandise comes Als« Sol and 
aded. Stoeger Arm ! 507 h Ave 


York 17.N.¥Y 


WORLD'S most famous military and sport- 
i ane crafted from Swedish 
ontaining price list 


Jr. Box 1988, Orlando 


78 


jon-Hunting- 
instruction 

only 50c 
Sales 


100 Fray- 
Min: 

USED GUNS. bought. sold 
stamp. Howe. Coopers 


2000 BARGAINS, fir 
reil« catalog 3 : nh Mu m 


nemede. N. J 


ised gun 
escola 
exchanged. List 
] aine 
ars. War 
Run- 
Cash! We pay 
5 Large selection of 
ised Rifles. Shotguns, 
Handguns. Send (refundable with first 
order) for “Guaranteed Bargain Catalog 
and Swap list of new and used guns. Klein's 
Sporting Goods, 503TJS. Halsted, Chicago7 


AMMUNITION Available Qualified 
Purchasers. List 10c. P. S. Rudolph’s, 
Atchison, Kansas 


baad STAMP COLLECTING — 


ROOSEVELT Special—2 two-cent covers 

with handcolored photo of Little White 
House: 8x10 portrait. reprint local paper of 
his death with poems. $1.00. Pres Warm 
Springs 1 


ZOWIE E- E: A Barrel of Fun for only s 

Dime! 500 United States—Absolutely un- 
picked and unsorted—just as received from 
church missions. Many varieties, including 
large commemoratives airmails, high de- 
nominations up to $5.00! Stampdom's big- 
gest package of fun—and you might find 
something really valuable!! Price only 10¢ 
to serious approval service applicants. 
Money back if not delighted. Illustrated 
bargain lists with each order. Mystic 
Stamp Company, Department 55, Camden 
New York 


WORLD S Largest 


Spot 
More 


bargains in new and 


to 








Diamond And Triangle 

Stamps. Free Stamp Magazine. Stamps 
from Fighting Free French. 20 stamps 
from 20 different Countries. Pictorials 
Airmails. Big Bargain 5c with approvals 
Capital Stamps, Dept. 10, Little Rock, Ark 


POPULAR SCIENCE 











yl 20Pu LAR SCIENCE as 


tiens and Accumulations. 
Prompt payment Richard Groman 
106P, East Hamilton, Allentown, Penna 


FPREE--Pick 25c worth of stamps from our 
first U.S. Approva) Selection Ap- 
proximately 100 stamps to choose from 
Excellent value No obligation to 
buy. Lists illustrating the most popular 
US. stamps—at prices you can afford 
will be included. Don't .miss this oppor- 
tunity! Write today S. D. Engel Co 
38 Park Row, New York City 


BRITISH Empire! 55 Different including 

Batum, Burma, Cyprus. Gwalior, Tas- 
mania. 5c to Approval Buyers. Lyman, 97 
Nassau St.. New York 7 


PREE—Canadian Sets. Royal Visit. George 
VI, George V. Corenation, Jubilee, oth- 
ers. to approval applicants. Ensign. Box 
118-P. So. Orange. N 
SPECIAL Airmails includ- 
ing Zeppelin, Triangles, Latin America, 
etc. 5c with approvals. Continental Stamp 
= ne 606. Dept. C. New Rochelle, New 
or 


118 DIFFERENT 5 stamps “including com- 
memoratives, charities, airmail, sets, etc. 
Oniy 3c to approva! buyers. We buy collec- 
tions. Badger Stamp Co., Milwaukee 3. 
Wisconsin 


SCARCE 1880 U. & __ Hussey | Local 1 Carrier 

Stamp listed at 15c. Also Costarica No 
65 listed at 40c. Both sent free to approval 
buyers sending 3c postage. Piadon Stamps. 
1717-8 Idaho. Toledo 5. Ohio 


WANTED—Col lec 


19 different, 





Cayman Is.. Turks 

and Caicos plus 60 different mint Geo. 
VI Coronation poster stamps, to approval 
service —_ sending 3c peace. Tat- 
ham Stampco., Springfield 50, M 


FREE! Leeward Is.. 


19th CENTURY U. S. Commem, Civil War- 
Battleship revenues, $5 and $10. Stamps 
free to U.S. approval applicants. Metro- 
politan Stamps, 1968 G, Broadway. New 
York 
COMPLETE “United States’’ catalog with 
1000 illustrations! Send 10c for mailing. 
Harris & Co., 99 Transit Bidg., ton. 
Mass P 
UNITED STATES approvals complete cov- 
erage fine quality. attractive prices. 
Seminole Stamps, Box 436, Coconut Grove, 
Piorida. Vis cS 
DEALER'S Wholesale Catalog. Postage 3c. 
Franksco, 5031 Queensberry, Baltimore, 
Marviand we 
55 DIFFERENT 
provals. Utechts 
cago 51 = 
SCARCE * “Pole To Pole” Packet! "Stamps 
from strange, mysterious countries only 
Greenland (North Pole!) Solomons, 
Spanish Morocco, Bhopal, Patiala, Siberia, 
Grahamiand ‘South Pole!), Djibouti, Zan- 
ribar, etc., and including stamps cataloging 
to 25c each! Our Price only 5c to ap- 
applicants. Big Dime Packet List 
Methuen Stamp Service, Inc., Dept. 
Lawrence. Mass 


RUSSIA, 20 Different 10 
enbach, Lexington Ave 


ATTRACTIVE App 
advanced collectors 
New York 34, N 


WOW! $10.00 Worth Of 

What a treasure hunt! Big package 500 
Poreign Stamps-—-just as received from 
foreign missions other sources. Includes 
stamps from Afghanistan, Africa, South 
America, Philippines. Dutch Indies, Cape 
Juby., Palestine, et« including airmaliis 
commemoratives. and stamps worth up t 
0c and 75c. This amazing offer is given for 
10c to serious applicants only 
One to a < ty back if not more 
than delighted. Jamestown Stamp Co 

t. 5. Jamestown, New York. Stamps 

Valued Up To 50c nd 75¢ Each 


1000 MIXED UO. S none better 30c lists. 
Weatherby, Medina, Ohio 


BOX & amps cont aining hundreds” all dif- 

ferent cataloging up to 25c each. Every- 
thing $1.00. Longacre Shop, 106 W. 42nd. 
N. ¥. 








United & States 5c 
1143D N. Keeler, 


Ap- 
Chi- 


approvals, Reid- 

Troy Y 
rovals for 
Jacobsen 
Y 


Beginners, 
59 Nagle 


Pu un in Oni 10¢ 
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TURKS, Caicos Grenada, Brunei, Domi- 
nica aymans; everything 3c with ap- 
provals. Viking. 130-P Clinton St., Brook- 
n, New York 
BIG 35 Nation Packet including hard-to- 
get countries, commemoratives, Airmails, 
5e with approvals. Beverly, Box 44 
Station, Brooklyn 24. N. Y¥ 
iY Canadian Newloundland, includ- 
ing eariies commemoratives i10c ap- 
proval Reade, 696 Gerrard, Toronto 
ROCK of Gibraitar Packet Free. A nice 
collection of stamps from Gibraltar, the 
mightiest fortress in the world-—also New 
Zealand Centennia!—British Uganda— 
French Colonials—Early British Colonial 
West Indies—South American and War 
mps plus sample copy Philatopic Month- 
ly Magazine. Send only 5¢ for postage 
Empire Stamp Company, Dept. PR, To- 
ronto 5, Canada 
The Stamp Finder! Send today for 
new édition, fully filustrated, en- 
you instantly to identify all difficult 
aiso fine packet range. fascinat- 
1-Herzegovina, Mo- 








abling 
stamps 
ing stamps from Bosni 
naco, Patiala, Cyprus. etc.. including maps 
ships, animais and strange scenes. All free 
to approval applicants inclosing 3c postage 
G elon Stamp Co., Box 918. Calais, Maine. 
F Approvais, freshly mounted. Past. 
Personal service. Tell me what countries 
send their stamps 
Milton Skinner, 345 East Ocean, Lone 
Beach 12 Calif 
FPREE— Stamp Wallet. Makes a nice Christ- 
mas gift. Write today for our approvals 
and particulars. Alpine Co., Box 536, New 
Rochelle 
JUST Out! 
Intercity Co., 
N.Y 





Free New Xmas Packet List 
Dept. Y. Port Washington, 


FREE. 30 Different including L iberia * “Hip- 
popotamus’’ Triangle, Half-Stamp Tri- 
angle. Maya. others. Approvals. Send 3c 
postage. Pilgrim, Waverly 18, Baltimore, 
Md 
POSITIVELY Greatest Free Offer—Latest 
tott’s Internationa! $5.00 Stamp Album 
—Covering entire World, contains 36.000 
illustrated, descriptive spaces; Scott's 1946 
Standard $5.00 Catalogues ‘‘Philately's 
Encvclopedia”—absolutely Free to appli- 
cants for Foreign Approvais becoming 
customers. Plymouth Bell. California 


114 DIFFERENT stamps from far away 
countries including Airmail and Free 
Pighting Prench to approval applicants for 
10c. Reich Stamp Co., 4647 Kenmore, Chi- 
cago 40. Dept. S9 
FREE! Pony Express set 
Postage 3c Roberts, 401 
| vy, Mic 
cit? British Empire Packet 
Williams, 601 Archerbidg 
h 








(facsimiles) 
Shearerbidg.. 





Baycity. 





PREE! Western Hemisphere Packet. Post- 
age 3c. Owens, 801 Weishbidg., Bavcity 
i 
1,000 GRABBAGS 
25c. Sandy. 630 
Pennsylvania 
FLASH! Super Value! | Djibouti 
land, Cameroons, Dominica, others, all 
6c, Approval Applicants only, Southwest 
Stamp Co., Box 117, Long Be ach 1, Calif 
31 DIFFERENT with George Washington 
Stamps from Brazi] and Ecuador; Pirate 
Island; Victory issue; Medical set; others 
all 4c with approvals. Grayson Stamps, 
Sherman, Tex 
FAR Eastern 


Special Bags 
Reading. 


15e each 
Bingaman, 


i, Bechuana- 


Republic ~ (Russia) $42- 
catalogues Toc. to approval applicants for 
25c. Collins’, 71 Coleridge St., San Fran- 
isco 10. Calif 
PACKET Scarce United States before 1910. 
On 10c to approval applicants. E. J 
6635-165 Ave. Kenosha. Wis 


Balkan aviation set with 
man, Glenburnie if 


Banks 


FRE SE! Complere 
approvals Bes 
Maryiand Sees 
60 DIFFERENT United States. 10c. Price 
__list free. Seidenberg. Cassopolis. Mich 
PENNY Approvals by country M. H 
_Hoerning. 102, Parmington, Arkansas 
STAMP Magazine Subscription 25c! 
“Stamp Post’’, Station A, Pasadena 3, 
alif. 


Postage | 





LIBERIAN Tria: 
als Vargo Siaups, 6044 3 
Ave.. Chicago 29. I 


25 DIFFERENT Guateniaia 10c with bg-lg- 
le Approvals. Carroll's. 4357 C S. Hoover, 
Los Angeles 37. California 


FREE--Stamps of the Orient! Manchukuo, 

China. Straits-Settlements, Japan, Phil- 

ippines and many other Far East countries 

contained in this interesting packet. Free 

to approval applicants. Send only 5c for 

mailing. FP. Sherman, Box 92, Brooklyn 
Y 


29 


le set 10c with approv- 
Fairfield 


SMOKY Mountain commemorative sheet, 
largest U. S. stamp issued. and 33 U. 8. 
including commemoratives, ai:mmai] reve- 
etc. Catalogs 75c—To approval appli- 
for 5c Curhan Stamp Company, 
Dept. C. Gloucester, Mass 
FREE.—2 sets Postage 3c Approvals, 
Eagieco, 2439 S. Sth St., Phila. 48, Pa. 
HISTORICAL covers bargains 
collectors’ names. 2660-E 
Rochester, Detroit 


‘ADA War set 10 var 
ing approvals. Rheaume 
Montreal 12. Canada 


MISSION Mixture. 500 St amps 25¢ 
ow, 851 W. 177th, Ne York 33. 


ixed U. 8. 25¢, Monjar, 1750 


000 WELL mixed U. 8. 25c. Monjar, 
Fairmount, Cincinnati, Ohio 


UNITED STATES on Approval. Largest 

arieties, Americas lowest selling prices. 

y 7. New York 

UNITED STATES Coliection—fifty differ- 

ent mint unhinged commemoratives 

4003-16800 only $2.00 to approval applicants. 
tamp Co., Albany 7, New York 


10 DIFFERENT U.S. Over 40 Years. Old. 
ic. Foreign. U.S. approvals. Scott, 30 
Baker Ave., Lexington 7, Mass 


PE NNY approvals that please Mc Kee. rrr) 
Banklick St., Covington, Ky 


TRIANGLES ( Mozambi 
beauties, 10c.. Approvals 
W. 40th, Los Angeles 37. _ 
0 BE AUTIFUL Airmails 10¢ Selected Ap- 
provals. Louis Morrison, Milmont Park, 
Pa 
8 ATTRACTIVE Airmails 3c, With Ap- 
__provals and Lists. Gaydos. Kenosha, Wis 
NOTICE! Have good suppiy mixed foreign 
stamps, better than average condition. 25¢ 
per 100, $1.00 per 500. Satisfaction Guar- 
anteed. Karr Ross. DeRidder, Lovisiana._ 
PENNY Approvals that satisfy. Nei] Gron- 
berg. Box 54415, Philadelphia 43, Penn- 
ele ae 
OLD Scarce U 8 
Herrnfield’s, 551 
N. J 


stampic 
Stamporium 
10c¢ with interest- 
8949 Routhier, 
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other 
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Co.) 
Reuter, 





Seconds 
Clinton 


Approv als 
Newark 8, 


New toundland. 
Cedar, British 


APPROVALS. Canada. 
Reference. Ellis Bros 
Columbia, Canada 


DON'T Buy any U.S until yo you see my Free 
List. Better stamps only. No overhead. 

Bargain prices S. H. Dike, Box 1663, 
anta Fe, New Mexico 


BECHUANALAND Protectorate, 

Tonga, Exotic Pitcairn Isle. Beauteous 
French Colonies--Everything only 3c with 
sperevess® Saxon Co., Dept. 6. Walden, 
New York 


TRY my approvals from m Vermont 
be pleased, Edward Heffion, St 
Vermont 


FPOREIGN approvais for beginners, Ic and 
up. M. W. Payne, W. Cheshire Conn. _ 


CEYLON Set 3c Attractive Approvals, 
_ Johnstone, 18 Crest. Springfield 9m. 


SS 





Gorgeous 





You will 
Albans. 





Di flerent: Es Egy pt “35, Differ- 


Approvals, Mitchell's 


\NADA 50, 
ibe each, 
ville, Mo 


S. APPROVALS? 

Inspection— Box 
CHOICE African packet 

A galaxy of scenes showing lions. tigers. 
native chiefs and jungle villages. Regular 
30c value only ten cents to serious ap- 
proval applicants. Detroit Postage Stamp 
Co., Dept. S, Detroit 21, Mich. 





Thousand Books for 
488A, Minneapolis 


50 all different 
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TRAPPING 
TRAP Fox and Coyote—On bare ground or 
Learn modern tricks to out- 


wit the sly furbearers 
@. Bunch, Weich 1, Minn 


a "ea 


clock repairing-——-complete 
practical course in modern horology 
illustrated self-instruction lessons 
out! Low price. Information Free 
~Nelson Company. Dept. 8-01-2. Chi- 


Just 


Free illustrated cir- 
Write 





M BB 


ELLENT Pictorial! Reason- 
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TATTOOING SUPPLIES 


roo Outits 


= les 


inks jesigns Write Century Press 


TREASURE FINDERS 


NEW powerful Goldak electronic locators 
Amazing detecting power 
War time secrets of electronics 
finding valuable minerals and metals 
circuits 
back guarantee 
silver or any 
other 

Send stamp 
Glenoaks Blvd 


SEEK Buried Treasure 
devices explained. Circulars 
Box 151D 


cago 4 

WATCH & Clockmakers Handbook by F. J 
Britten $5.79. Most Complete On Sub- 

ject. For Description. Write for Catalogue 

Engineers’ Book Service, 19 W. 44th St., 

Rm. 1002, New York 18 


TRAIN yourself for watchmaking, repair 

adjustment. New all-inclusive Prac- 
tical Course’’ for beginners. professionals 
Illustrated. Sensational value. $2.95. Pos 
paid. Money back guarantee. We supply 
tools, materials. Modern Technical Book 
Co Dept. 2MS. 55 W. 42nd St New 
York 18 





now yours 


and principles of 
locate 
metal at greater 
device. Write for 

The Goldak Co., 
Glendale 1, Calif 
Methods. myster- 
free 
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day. Zeis Studio, 728 Leslie, Rockford, 


Illinois x6 


DIAMOND USED Typewriters 
ewe I 


Graph 


TYPEWRITERS 


Mimeograph 
graph Printing Devices 
King. N. Carolina 


WATCH and clock repairing increasing, 

complete home study course with draw 
ings and _ pictures Information free 
Houston Chronomatic and Watch Co., 
P.O. Box 5367B Houston 12. Texas 


Muiti- 
supplies, Dixie- 





a VOCATIONAL GUIDANCE 


DISCOVER 





your 


Iilinois 


best 
scientific aptitude tests. Information 10c 
Testing Servive, 507-83 Gas-Electric Bidg 
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: " 
through NEW Model electric welder 110 volt AC- 

DC; will weld all metals; easy to use, 
full directions. Complete with power unit, 
fame and metallic arc attachments, car- 
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Highest prices 
Write Mercury 


t to Swap Buy or Sell Anything 
2s The National 
It's chock full of 
from coast 
to Swap. Buy 
under 
Swappers Guide, 610 St. Joseph, Evansville 


Terminal! 


bons, fluxes. rods, mask; all for $19.95— 
- Used by the Navy. Magic Welder Mig. Co., 
Pree Contain - 239-PS-12 Canal St.. New York City 
Norwood * 
BUILD D.C. Arcewelder without rewinding 
armature. Plans $1.00 each. 25 to 600 
amperes from automotive d.c. motors, light 
Plant generators. Automobile starter-gen 
erators. Welders Club WB-3432. Chicago 54 


NEW and Used Arc Welders and Brazers 

220 Volt, 32 Volt. and 110 Volt. Uncon- 
ditionally Guaranteed. Forney Mig. Co.. 
Fort Collins. Colo 


Swappers 
Swappers. Seli- 
to coast and 
and Sell al- 


the sun. National 





(an a Man WY Age 
Become a HOTEL EXECUTIVE 


Even Though He Has No Previous Hotel Experience? 


step into a well-paid 
Purchasing Agent, So- 
Hotel Manager or Assistant Man- 
able to look forward happily 
Lewis graduates from 18 to 
had a minute's 


1 you like to 
Manager 


One day soon wo 
[x th s Hotel or ¢ ib 
‘ Director, Apartment 
ager? We 1 you 
tk ur The su of 
0) PROVES you car gh 


ence in hotel 


the fut 
you never 
exper work 
Electric Company Employee Becomes Traveling 
Manager of Hotel Chain Though Without 

Previous Hotel Experience 
comparatively good position in a 
Co., but could go no further 
advertisement. I inquired and 
enrolled. Now I am Traveling Manager 
l-known Hotel Chain I have not 
increased my pay, but have ever-increas- 
opportunities,’’ writes Ivor Billberg. 
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Step Into a Well-Paid Hotel Position 

FREE Book Gives Fascinating Facts 

Your Big Opportunity,’’ explains how 
well-paid positionjat home, in leisure 
registered FREE of extra cost in 
Service: shows how you can 
certified to make good’’ 
the coupon NOW! 


Our FREE Book 
y ican qualit for a 
time It tells how you are 
the Lewis National Placement 
be a l Certified Employee 
placed in a position. Mail 
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Learn this 
eeiiiely(s 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 In 
a single day giving scientific Swedish Massage and Hydro-Therapy 
treatment There is big demand from doctors. hospitals. sane- 
torlums and clubs. Graduates earn large full time incomes from 
these or in private practice in their own offices. Others make good 








money from home treatments given in spare time. Learn this In 
teresting, money-making profession in your own home, through our 
home study course. Same instructors as in our 

nationally known resident school. You can win 

independence ar prepare for future security 

by qualifying for your Diploma Course can 

completed in 3 to 4 months Many earn 


Charts while they learn. Begin your training at once. 
Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
growing demand for massage now and after the 
war the coupen at once for complete details, 
Anatomy Charts and 32-Page tilustrated Booklet, 


FREE, postpaid. 
—_—_— ooo rr acm i = CS -C Cl 8080 Or -> 
THE COLLEGE OF SWEDISH MASSAGE 
Dept. 570R, 100 East Ohio St.. Chicago 11, Ilinois 
Please send me FREE and postpaid. Anatomy Charts, 
Booklet and complete details on Home Training. 


32-page 


Name 
Address 


City... 
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TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN 


REFRIGERATION 


and 


AIR CONDITIONING 


Millions of Gider Units Need Expert Service. Big After-the-War Expansion Wil! 
Create Even More Opportunities. Approved for Veterans “6G. |."" Training 
A key job—a successful business of your own— you can have either in this vital, 


war-hit industry. A serious shortage of service-experts exists in every branch. 
s of new opportunities. Get ready for your 


ereeetiee Seeeceeee 


Big post-war boom will open 
big chance. We'll give you the practical training you need — at home — and in 
our big Chicago elena. largest and most completely equip in the country. 
No advanced schooling needed. Our unique methods make everything easy 
te grasp. We've trained thousands. Pay as you go. Quit when you want to 
Get the full facts without obligation. Write TUDAY. 


INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Avenue, Dept. P2-M, Chicago 25, Ii. 











Get Ready for Big After War Opportunities! 


1 Will Train You Act now to get a better job with more 
y and pleasant working conditions. 
at Home Until et into Drafting—the basic profession 
You Get a GOOD 
I furnish instruments. 
and all equipment when you start. 
: 
**‘Make your future secure. Prepare tor a COMPLETE 
highty paid position or a print shop of your a 
one COURSE ONLY *% 
a 
— 
os 
a 
2 





pe 
you will do with the best paying firms. 
J 
each student. Rush name today for free 


where all post War products will start. 
I will train you at home—give you ex- 
PAY JOB in 
DRA FTI NG Write today for vita] facts and FREE 
illustrated book. Give Age 
own. & ts throughout the world are 
enthusiastic in their praise of our training S 5 re) 
. 
T 4 CASH 
titerature and sampte tesson. No salesman 
will catl.** TERMS AVANABLE 


rience—doing the same kind of jobs 
Engines: Dobe, Div. 212, Libertyville, ili. 
program and the personal attention given 
International School of Printing, Dept. 1125, Troy, 0. 





BE READY FOR 
A BETTER JOB 
AT BIGGER PAY 


@ New homes and other structures to be built after 
peace returns will provide a tremendous number of well- 
paid jobs. Men trained in Architecture, Drafting, Con- 
tracting, Carpentry and related building trades will cash 
in BIG on their knowledge and skill. YOU can train in 
spare time at home, at low cost, for a big-pay job in 
this rich field. American School can help you to success 
just as it has helped others during its 48 years. Check, 
fill in and mail coupon NOW for FREE information. 
———_—earan ann a ae ae ae aaa eee 
AMERICAN SCHOOL, Dept. 8946, Drexel Ave. at S8th St., Chicago 37, 111. 
Send me FREE information about your special training plan 
covering subjects checked below, 
O Architecture and Building 
0D Drafting and Design 
OC Contracting 
© Practical Plumbing 
0 Air Conditioning 
O Refrigeration 
© Electrical Engineering 


0 Automotive Engineering 
CO Diesel Engineering 

CO Mechanical Engineering 
0 Plastics Engineering 

D Aviation 0 Radic 

CO Business Management 
CO High School Courses 
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Open for-yourself new 
world opportunities with 
another language by 


post-war world will belong 
to the rwo-language man and woman. 
They will be able to take advantage 
of opportunities wherever the pros- 
pects are brightest, the pay highest, 
the work more interesting. 
LINGUAPHONE 
Conversational METHOD 
Prepares you, in your own home, to SPEAK 
any one of 29 world-languages: 
SPANISH POLISH GERMAN 
PORTUGUESE RUSSIAN ITALIAN 
NORWEGIAN FRENCH SWEDISH 
and 20 other languages 
You learn through natural, everyday conver- 
sation. First you LISTEN to the clear voices of 
native teachers . . . they speak to you as often 
as you wish...You REPEAT what they say... 
ask and answer questions, and before you are 
actually aware, you are conversing. 
Endorsed by leading educators; used in thou- 
sands of schools and colleges, and by Army, 
Navy, Flying, Signal and other Zarviens 
“Linguap is unique...it bas no equal.” 
SEND FOR FREE BOOK. Save time, work and 
money come a two-language man. 





LINGUAPHONE INSTITUTE 4 

| SSARCA Bldg., New York 20, N.Y. ’ 
Without cost or obligation please send | 

1 me the Linguaphone Book. | 








HANICAL 
(HAN, 
LATIN 


APPROVED 


BE YOUR OWN BOSS 

There's a big post-war demand for trained Dental 
Technicians. Start now and learn this profitable 
profession—a career for both men and woman. Our 
amazing new method of teaching is a short cut to 
success. Individual instructions. No classes. Instruc- 
tions on practical work—day or night. Also part- 
time instructions. 


Visit Us or Write for Free Booklet ‘‘P.S.” 


National School, Mechanical D 
10 W, Jackson Bivd., Chicago 4, Ill. 








To All Who Hope to Fly Their Own 
Personal Planes by Spring, 1946 


E at Taylorcraft believe in ac- 

tion, not words. The facts are 
these. We are delivering Taylor- 
craft planes in volume—and have 
been since V-J Day. 


But so great has heen the advance 
demand for side-by-side airplanes at 
moderate cost that even though 
Tayloreraft—world’s largest builders 
of side-by-side airplanes—is now in 
production at a rate unprecedented 
in all peacetime aviation, still de- 


mand exceeds supply. 


To insure fairness in distribution, 
priorities are being established on a 
“first come—first served” basis. This 
applies not only to orders but to 
requests for information. 


To make sure of getting your 
Taylorcraft at the earliest possible 
moment, we respectfully suggest 
that you send now for the name of 
your nearest Taylorcraft dealer—and 
that you fly this amazingly safe and 
comfortable plane without delay. 


Prompt action now will guarantee 
you against having to take “second 
choice”—if you want to fly by Spring! 


Mi ath Ror 


PRESIDENT 


VICTORS! Because you weren't here to 
order your personal plane, we at Taylor- 
craft have reserved 25% of our entire pro- 
duction for you. Just show your discharge 
papers—and go to the head of the line! 


World's Largest Builders of Two and Four Passenger Side-by-Side Anplans 
Write: TAYLORCRAFT AVIATION, Dept. 8, Alliance, Ohio (Division of Detroit Air-Craft Products, Inc.) 





TAYLORCRAFT Model B-12 


(Two Place, Side-By-Side All Purpose Plane) 


Wing span ...... 


.... 36 feet Climb (first minute) 600 feet 


Luggage capacity ....50 lbs. Service ceiling ...... 11,000 feet 


Maximum speed 105m.p.h. Cruising range 
Cruising speed 
Take off (full load) 350 feet 


378 miles 
Fuel consumption.... 23 m.p.g. 
Landing speed 

Price: $2295 


Fly Away Alliance, Ohio 


... 95 m.p.h. 


We will finance your plane for only $763 down, balance 


divided in twelve monthly payments. 
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The “mass defect" explains the atomic bomb's power. 
When nuclear fragments are united and divided, 
the resulting totcl weights disregard all the rules of 
ordinary arithmetic. The small difference in mass 
explains the energy released when an atom is split. 





WE CAN HARNESS THE ATOM 


You will soon see mobile engines running on U-235, and 
cities heated by steam from stationary graphite piles. 


By DR. W. L. DAVIDSON, JR. 
Drawings by RENE BRAS 


HE consensus among experts now is that 

engines to harness the same 
atomic power that was used against Japan 
can be developed within 10 years. 
Whether such engines will re- 
place those we already have is 
another matter; too many “ifs” 
stand in the way of intelligent 
forecasting. For uses where the 
weight of fuel is a deciding fac- 
tor, however, engines utilizing 
atomic energy almost certainly 
can and will be produced. 

Hundreds of nuclear reactions, 
dozens of which release relative- 
ly large amounts of energy per 
atom, have already been dis- 
covered. Ingenious experiments 


DECEMBER, 1945 


kind of 


Insigne of the Army's 
“Manhattan Project.” 


have enabled scientists to describe the in- 
terior of an atom almost as accurately as 
they might describe their own homes. The 
only secret now is just how tremendous 
nuclear energy is freed at the precise times 
and places chosen by the possessors of the 
secret. 

Nuclear engines would have 
been developed long ago if 
nuclear physicists had not been 
such notoriously poor marks- 
men. They had to fire roughly a 
million projectiles to smash a 
single atom; they rarely hit the 
nucleus of an atom because mat- 
ter is mostly emptiness. It seems 
continuous to us only because 
powerful electrical forces hold 
atoms together. 

Despite the vast empty spaces 
in matter, the developers of the 
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ELECTRONS 8 


© prorons 8 
© neutrons = 8 


OXYGEN 
NUCLEUS 


A physicist’s idea of the inside of on oxygen atom. The nucleus occupies only one trillionth of the total 
volume. If the nucleus were the size of a golf ball, the nearest electron would be a quarter of a mile oway. 


atomic bomb found a way to make every Neutrons, which may be thought of as 


bullet used in atom-smashing not only score 
a hit but also produce two new bullets with 
which the hearts of two more atoms could 
be hit. They succeeded, moreover, in re- 
leasing from 10 to 100 times as much energy 
per atom as had been obtained in any pre- 
vious man-made nuclear reaction 

To grasp the potentialities of atomic pow- 
er, you must first become acquainted with 


atoms. They consist of: 


mass without any electrical charge; 

Protons, or mass with units of positive 
electrical charge, and 

Electrons, which are units of negative 
electrical charge with virtually no mass. 

The neutrons and protons constitute the 
nucleus of an atom, and the electrons revolve 
around this nucleus like planets around the 
sun. Most of the mass of an atom, conse- 
quently, is in its nucleus. No atom’s nucleus 


Uranium-ctom nucleus is more complex. Electrostatic repulsion among protons gives it a dumbbell shape. 
Only o small amount cf energy need be applied to this nucleus to make it break apart into two fragments. 


URANIUM 235 
ATOM 


ELECTRONS 


© PROTONS 92 
143° 


URANIUM 235 
NUCLEUS 


2 NEUTRONS 





is satisfied until it becomes electrically neu- 
tral by gathering around itself as many elec- 
trons as it has protons. Changes in the ar- 
rangements of these electrons are respon- 
sible for the energy released in chemical re- 
actions. Hence, burning coal or gasoline re- 
leases “atomic” energy, but not “nuclear” 
energy. Much more energy is released by 
changes deep in the heart of atoms. 

Atoms of the same element do not always 
have the same mass, because the number of 
neutrons in their nuclei may vary. This is 
true of uranium, the raw material of the 
atomic bomb. Every atom of uranium has 
92 protons, but the number of neutrons var- 
ies. A uranium atom having 142 neutrons 
is called U-234 (92 plus 142 equals 234), one 
having 143 neutrons is called U-235, and one 
with 146 neutrons is called U-238. 

The most common kind of uranium is 
U-238. Atoms of U-234 are found so seldom 
that they can be disregarded. But U-235 
atoms are highly important, because ways 
to separate them from U-238 have been. dis- 
covered, and the energy provided by adding 
one slow neutron to this kind of atom’s 
nucleus will shatter that nucleus. This is 
not true of the nucleus of an atom of U-238. 

The diagrams on page 66 show why an 
atom of U-235 is more vulnerable than 
most atoms. You will note that the nucleus 
of an oxygen atom is depicted as e sphere, 
whereas the uranium nucleus looks like a 
distorted dumbbell. What accounts /or this 
difference ? 

Two forces affect nuclear particles. The 
first of these is an electrostatic, repulsive 
force pushing the protons apart. If it were 
the only force present, the nucleus of an 
atom would fly apart automatically. But 
it is opposed by an attractive force that 
operates among all nuclear particles, wheth- 
er they possess electrical charges or not, 
when they are brought into close proximity. 

In a light nucleus, such as that of the 
oxygen atom, the attractive force far sur- 
passes the repulsive force, so the nucleus 
tends to be a compact sphere. In a heavy 
nucleus, such as that of the uranium atom, 
the repulsive force is relatively greater. 
When it is great enough, a slight perturba- 
tion divides the protons into roughly equal 
groups, pitted against each other in a kind 
of tug of war. A single, additional neutron 
entering the nucleus may then make the 
nuclear drop fiy apart into two smaller 
droplets. 

You probably have seen a chunk of dry 


When a neutron splits a uranium atom, more neu- 
trons are released. Nearly all the elements from se- 
lenium (atomic no. 34) to lanthanum (57) have been 
found among fragments of shattered U-235 atoms. 
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Possible design of a mobile nuclear engine. A chain reaction started by a cosmic ray in a small piece 
of uranium 235 would turn water into steam. A cadmium rod might help retard the release of energy. 
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NEUTRON BERYLLIUM 


MODERATOR @ radium 


Pryce 


Heat given off by uranium-graphite piles could heat cities or drive stationary engines using low-boil- 
ng liquids. Water circulated through piles at the Hanford, Wash., plant would supply o fair-sized city. 


ice dropped into a pail of water. Part of the 
dry ice turns to vapor, and the water bubbles 
as though it were boiling. Roughly speak- 
ing, this is what happens when a neutron is 


The energy results from what is known 
as the “mass defect.” Suppose, for a mo- 
ment, that you had 100 ordinary marbles, 
each weighing one pound. Lumped togeth- 


added to the nucleus of an atom of U-235. 
The nucleus acquires vibrational kinetic 
energy at the expense of a bit of the neu- 
tron’s mass 
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er, they would weigh 100 pounds. But, if 
those marbles behaved like the protons and 
neutrons in the nucleus of an atom, the 
total weight would be only 99.2 pounds 
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Matter is mostly emptiness. If the electrical “glue” between the atoms composing two heavyweight fight- 
ers were removed for an instant, the men might pass right through each other like a couple of ghosts. 


In other words, the marbles would weigh 
less in a heap than separately. 

Now suppose that you had 200 such ex- 
traordinary marbles. If they all behaved 
like nuclear particles, you would naturally 
expect them to weigh two times 99.2, or 
198.4 pounds, when brought together. But 
they would actually weigh 198.6 pounds. 
And if you divided a group of 200 such mar- 
bles into halves, each group of 100 would 
weigh 99.3 pounds or a tenth of a pound 
more than your original pile of 100 marbles. 

This peculiarity of protons and neutrons 
has been found to be true experimentally. 
The loss in weight when they are united in 
nuclei is the mass defect, and the change in 
weight when a group of 200 such particles 
is divided into two groups of 100 is exactly 
analogous to what happens when a U-235 
nucleus is broken apart. The resulting frag- 
ments are about .1 percent heavier than 
ordinary atoms having the same number of 
particles. These overweight fragments, as 
if unhappy because of their obesity, im- 
mediately shake loose their excess mass in 
the form of kinetic energy. This is the 
energy that powers an atomic bomb. 

But how are enough neutrons obtained 
and put into the nuclei to break up tremen- 
dous number of (Continued on page 218) 
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An explosion occurs when sufficient amounts of 
uranium 235 or plutonium are brought together. In 
an atomic bomb, this may be done by shooting one 
piece of explosive material into another piece 
from a tiny cannon fired by a barometric switch. 
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JUDGES IN CONTEST 


Popular Science announces $3,300 
Servicemen’s Handicraft Contest— 


All men and women now in service 
AND veterans eligible—Details on 
page 150—Judges from wide fields. 


ERE are the judges of Popular Science's 
bo Servicemen's Handicraft Contest. These 
five men and two women have made out- 
standing contributions to America’s success- 
ful war effort, and particularly to the wel- 
fare of the fighting forces. Two of them 
have directed fine service publications which 
meant so much to the servicemen and wom- 
en, especially overseas. Two others have de- 
voted their full energies to vocational and 
cultural rehabilitation of those returning 
from the fighting fronts. Another was one 
of the most popular entertainers at every 
front she visited—and she got to most of 
them. Of the other two, one played an im- 
portant role in providing the weapons of war 
to the fighting men, and the other in bring- 


ng the story of the war to the people. 


SGT. MERLE D. MILLER founded ond edited 
the Pacific Edition of YANK, the Army Weekly, 
n 1942. In Paris, in August 1944, he established 
YANK's Continental Edition. Miller covered two 
Pacific invasions and the Battle of the Bulge. 


BRIG. GEN. GEORGES F. DORIOT, ASF. is 
Director of Military Planning for the Quartermas- 
ter General. French-born and World War | veter- 
an, he has been a Harvard professor and industrial 
He become a U.S. citizen in 1940. 


executive. 


MRS. CASS CANFIELD, noted sculptress, di- 
rects the Arts and Skills Corps of the American 
Red Cross, which provides constructive and creative 
occupation for sick and disabled servicemen during 
their recuperation in military and naval hospitals. 
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FOR Gl’s AND VETS 


MAJ. NATHANIEL SALTONSTALL, os Chief 
of the Handicraft Branch of Army Service Forces, 
supplies handicraft kits and workshops to overseas 
theaters and troop transports. The program, 
for able-bodied soldiers only, is extremely popular. 


REAR ADM. HAROLD B. MILLER, at 42 the 
Navy's youngest admiral, is that service's Director 
of Public Information. He has done more than 
any other one person to bring to the public the 
full story of the Navy's part in World War Il. 
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FRANCES LANGFORD, movie, stage, and ra- 
dio star, has been a globe-trotter entertaining 
millions of service personnel. Tropic heat, lashing 
sandstorms, Nazi shells, Jop snipers couldn't stop 
her, and she says war-end is not job-end for her. 


MAJ. WALTER W. HITESMAN, JR., has been 
editor of the Marine Corps magazine, THE 
LEATHERNECK, since January 1942. A graduate of 
Louisiana State, he was a newspaperman in Baton 
Rouge before joining the Marines in October 1940. 
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LIGMT PARTS SHOW PRESENT 


DEVELOPMENT OF PUNWAYS— 


4 MILE — _ 


idlewild’s landing strips will be able to accommodate three of the lorgest types of planes toking off and 
three landing at the same time. The longest runway will be over two miles. In all, there will be 12 land- 
ing strips with a total length of over 16 miles. A 15,000-foot seaway on Jamaica Bay will serve seaplanes. 


IMMENSE IDLEWILD 


New York’s $200,000,000 airport will be equipped 
to handle 600,000 landings and take-offs per year. 


N EW YORK CITY is taking an enormous mrcare (covemong Saareal 
gamble on the future of intercontinen- . 
tal airplane travel—a hundred-million-dollar 
gamble. It is sinking that sizable sum in the 
swamplands of Jamaica Bay, building what 
is confidently expected to be the world’s 
greatest airport. The total cost eventually 
will be near $200,000,000. 
Millions add up mighty fast when you go 
out and buy 4,600 acres of land 13 miles 
from the heart of New York, and with it Putting the terminal buildings and loading orcode 
the 1,100 buildings that stand on it. For the jn the center of the field will speed up the heavy 
site alone, the city paid over $10,000,000,  troffic expected when air travel hits its stride. 





Looking toword the west over New York City's concentration of skyscrapers, one sees Idlewild os a dim 
white oreo in the background, 13 miles from the heart of the city. The new field tokes in an crea of more 
thon 4,600 acres: its cost will reach $200,000,000. Thirteen air lines hove already contracted for space. 
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More than 40,000,000 cubic yards of earth were pumped onto the swampy meadowland from the adjacent 
waters of Jamaica Bay to bring the site of the airfield up to 12 feet above sea level. This tremendous load 
would fill an area 3,000 feet (10 city blocks) long and 300 feet wide to a height of more than 1,200 feet. 


and this was just a starter, with more to go 

Idlewild is not just another airport of 
immense size. It is unique in design, from 
runways to the huge loading and adminis- 
tration area in its center. They call the run- 
way system “tangential,” because none of 
the landing strips runs directly into the 
central area. 


While the City of New York took the 
original gamble in starting an airport on 
such a grand scale, the major air lines have 
come in and eagerly taken on their share 
of the ante. Thirteen lines have signed con- 
tracts for use of the field at fixed fees 
calculated to amortize the city’s investment 
and pay for the whole operation. Though 


Idlewild’s runways will be the world's finest, with a combined length greater than New York City's Man- 
hattan Island. Their intricate pattern will make it possible to hand!e 600,000 landings and take-offs per 
year, more than one every minute, day and night. This is far in excess of LaGuardia Field's 90,000 capacity. 


16 MILES Lone 
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14 GUARDIA 
SSOACKES — 


Idlewild’s 4,600 acres dwarf New York City's famous LoGuardia and Floyd Bennett airfields. A 20-mile 
network of roads, with its own bus line, will thread the layout. A parking area will hold 30,000 cars. 


they were being charged in proportion to the 
space used, there was such a scramble for 
it that city officials had to haggle some of 
them downward on their demands in order 
to squeeze them all in. 

Idlewild is New York’s bid for the air- 
plane trade of the world, passenger and 
freight. It is to be used for international 
traffic and the longer trips within this 
country. LaGuardia Field will eventually 
handle only the shorter hauls. 

Space for hangars and shops has been 
contracted for by the air lines to the extent 
of 685 acres. The total cost of these build- 
ings is estimated at $60,000,000. The city will 
build them and charge the lines rental in 
proportion to cost. Each line may design its 
own buildings, but the city will have the 
veto on exterior appearance. 

Construction of Idlewild has been planned 
in three stages, the first one of which is now 
finished. Besides the first three runways, 
there is a temporary administration build- 
ing of concrete blocks and sufficient apron 


for the time-being use of these few runways. 

The second stage calls for six complete 
runways, a four-story administration build- 
ing to cost $12,000,000, and more apron 
space. The date set for completing this 
stage is 1947. By that time, too, there will 
be many hangars and shops as well as a 
tank farm for storage of fuel. Oil com- 
panies have been clamoring for privileges at 
the airport but no contracts have been 
signed as yet. The present plan is to permit 
all companies to participate. There will be 
a complete pipe-line system through which 
oil and gasoline can be pumped from the 
tanks to any part of the field. 

Just when Idlewild will reach its third and 
final stage of completion, with its 12 run- 
ways finished, is not certain. The date will 
probably be after 1950 and will depend upon 
the growth of long-distance plane traffic. 
Already, the original ambitious plans for 
the field have been modified many times in 
the light of developments and indications 
of future demands. 


The enormity of the new field is emphasized in the drawing below. The central area alone, including the 
administration building, arcade, and aprons, will be more than 300 acres, bigger than most major airports. 


TIHIPOSED ON 
OLewno wo > 
BATTERY TO 
2S«o Streer 
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Bedridden People Can Read 
Books Flashed on Ceiling 


THE microfilm that sped V-mail to service- 
men overseas is now being used for the 
entertainment of hospitalized veterans and 
other bedridden patients. Books, magazines, 
and comics are recorded on it. The roll is 
placed in a projector, and the patient reads 
from the ceiling, as shown at right. 

The patient needs only to operate three 
buttons on a panel placed at his hand. The 
first flashes a square of light on the ceiling, 
the second brings the pages of a book into 
view progressively, and the third turns the 
film backward so that any page may be 
reread. A patient in an iron lung moves 
the head to either side to turn the pages 
forward or backward. The projector was 
developed by Eugene B. Power and Robert 
D. Howse of Ann Arbor, Mich. 
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Built-in Stand Makes 
Firm Support for Book 


A STAND that is part of the 
front and back covers of a 
book forms a sturdy support, 
holding the volume or note- 
book in an upright position 
for reading and ready refer- 
ence. Two triangular-shaped 
segments fold down from the 
covers and are locked to- 
gether with a long pin, mak- 
ing the book appear as if it 
were resting on a lectern. 

Invented by Hugh Pearce 
Botts, a New York City artist 
and etcher, the standing book 
cover will facilitate reading 
for convalescents, students, 
businessmen, and typists who 
are required to copy excerpts. 
It is also expected to find 
wide use on books specially 
bound for libraries. 
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ET-TURBINE PLANES 


Something new has been added to the jet engine: propeller 
drive that gives top efficiency at any speed or altitude. 


By LT. COL. N. F. SILSBEE 


NGINES that deliver both jet and pro- 
a peller power have been developed be- 
hind the veil of wartime secrecy. While the 
itom smashers were tapping a new source 
of heat, the aviation engineers were seeking 
new, more efficient means of using heat to 
fly airplanes—and their discoveries can be 
used immediately. 

Already, the new-type engine’s perform- 
ance is being evaluated in an experimental 
AAF plane soon to be test-flown. This air- 
plane differs from all others in that a gas 
turbine both pulls and pushes it through the 
air. The P-80 Shooting Star and the British 
Vampire are merely jet planes. The Ryan 
FR-1 Fireball has a conventional engine in 
its nose and a jet engine in its tail. The 
new fighter has a gas turbine that twirls a 
prop in the nose and a turbo-jet engine that 
emits a jet in its tail. 


THE VAMPIRE, 


Jet propulsion is such a momentous de- 
velopment that May 14, 1941, the date the 
first British jet fighter flew, already ranks 
second in importance in aviation history 
only to December 17, 1903, the date of the 
Wright brothers’ first flight. That fighter 
had a W-1 turbo-jet, designed by Frank 
Whittle, and was built by Power Jets, Ltd. 
It proved that, at long last, airplane speeds 
were high enough, heat-resistant alloys were 
good enough, and the installed weight of 
power units plus fuel was low enough to 
permit the gas turbine’s use in aircraft. 

The turbo-jet engine, as is now well 
known, operates by pulling in air, compress- 
ing it, and adding heat at high pressure. 
Some of the energy resulting from the ex- 
pansion of the combustion products turns 
the turbine that drives the compressor; the 
rest can be ejected through a nozzle at high 
velocities. The reaction to this high-pow- 
er discharge of (Continued on page 78) 


British jet fighter, has a normal top speed of 540 m.p.h. with full military load. It 


is powered by a De Havilland Goblin turbo-jet engine with o single-sided impeller and “straight- 
through” combustion, rated at 3,000 pounds’ thrust. Top speed can be maintained from 10,000 to 25,000 feet. 
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THE RACE OF THE TURBO-JETS 


Two types of turbo-jet engines con- 
tend for supremacy: the fat, short 
centrifugal-flow (left) and the long, 
cigarlike axial-flow. The axial-flow 
job shown is the General Electric 
TG-100 with propeller drive. 
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PROPELLER AND JET drive ore combined in General Electric's TG-100, soon to be flight-tested 


in an experimental AAF fighter 


which also hos a regulor jet engine in the tail. 


Combination of 


jet and propeller drive in the same plane is expected to give efficient operation at all speeds and 
altitudes. Engines of this type may be widely used to power the huge transport planes of the future. 


such a jet will thrust an airplane forward. 

Such turbo-jets differ from rocket engines 
(P.S.M., May ‘45, p. 70) in that they rely on 
the atmosphere rather than their fuel sup- 
ply for oxygen. They are most efficient at 
very high and altitudes. At low 
speeds and altitudes, too much of their 
thrust power is needed to turn the turbine 
which pulls in and compresses the air. By 
using two gas turbines, however, one to emit 
a jet and the other to turn a propeller, air- 
craft can be operated efficiently at either 
high or low speeds and altitudes. “The gas 
turbine,” says Dr. Jerome S. Hunsaker, 
head of the department of aeronautical and 
mechanical engineering at Massachusetts 
Institute of Technology and chairman of 
the National Advisory Committee for Aero- 
nautics, “gives evidence of being the next 
step in the evolution of power plants, com- 
parable in its effect on technology to that of 
turbine at the turn of the cen- 


speeds 


the steam 
tury 
There are two important types of turbo- 
jet engines, operating on the same funda- 
principles but differing in the ar- 
essential parts. One type 
is the turbo-jet, and the 
other is the arial-flow turbo-jet. The dif- 
ference is somewhat analogous to that be- 
conventional radial and in-line re- 


mental 
rangement of the 
centrifucgal-flou 


tween 


Reor view of the General Electric 1-40 (J-33) cen- 
trifugal flow turbo-jet that drives the P.80 Shooting 
Stor. Note the cylindrical combustion chambers. 


ciprocating engines. A_ centrifugal-flow 
turbo-jet is likely to be short and fat like 
a drum, whereas an axial-flow engine may 
be long and thin like a cigar. 

Centrifugal-flow engines, based on Cap- 
tain Whittle’s original conception, pull the 
air in near the center and whirl it out 
toward the ends of the compressor blades. 
The rear casing of the air compressor may 
have seven, ten or more symmetrical chan- 
nels radiating outward, depending on the 
number of combustion chambers. These 
channels distribute the air to the chambers 
where it is mixed with the fuel. 

In the axial-flow engines, on the other 
hand, the air flows straight through the 
five essential parts of a turbo-jet: (1) in- 
take duct, (2) compressor, (3) combustion 
chamber, (4) turbine, and (5) exhaust noz- 
zle. These parts are arranged in a straight 
line in axial-flow engines, and compression 
is obtained by the action of several sets of 
blades rather than by the single-stage ac- 
tion usually found with centrifugal flow. 

Advocates of centrifugal-flow engines 
rightly contend that greater power per 
pound of the engine weight has been ob- 
tained thus far from engines of this type 
than from axial-flow engines. The latter, 
however, being smaller in diameter, are 
cleaner aerody- (Continued on page 234) 


This is the multistage axia!-flow compressor of the 
General Electric TG-180, the projected power plant 
of several experimental fighters and bombers. 
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DEVELOPMENT OF TURBO-JET ENGINES 

















MILES PER HOUR 
YEAR 590 400 390 


1939 | a 


GERMANY. Heinkel-Hirth engine He S$ 2. Mixer fan, 3-stage axial flow. Flight-tested August in HE-178. 


1940 


ITALY. Engine-compressor-jet. Flight-tested in August in CC-2 plane. 


ENGLAND. Whittle W-1, Power Jets, Ltd. Centrifugal compressor, reverse flow. May. Gloster E 28/39. 
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GERMANY. BMW 003 A. 7-stage axial flow. 1,760 Ib. static thrust. August. HE-180. 
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GERMANY. Jumo 004 A. 8-stage axial flow. 1,980 ib. static thrust. December. ME-110 (test only). 


a 


U.S.A. General Electric 1-40 (J-33). Centrifugal compressor, through-flow. June. Lockheed XP-80A. 
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ENGLAND. Rolls-Royce Welland. Centrifugal compressor, reverse flow. October. Meteor I. 


GERMANY. Jumo 004 B. 8-stage axial flow. 2,000 Ib. static thrust. July. ME-262. 
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U.S.A. Westinghouse 19 A. Axial-flow power-booster unit January. Vought F4U-1. 
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U.S.A. General Electric 1-40 (J-33). Centrifugal compressor, through-flow. June. Lockheed XP-80A. 
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GERMANY. Heinkel-Hirth HE 011. Mixer fan, 3-stage axial compressor, 2-stage turbine. Summer. AR-2 
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U.S.A. G.E. 1-16 (J-31). Centrifugal compressor, reverse flow. Used with reciprocating engine. Ryan FR-1. 































































ENGLAND. De Havilland Goblin 2 (H-2). Centrifugal compressor, through-flow. Winter. ea 
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4 
U.S.A. G.E. Axial-flow compressor, turbine ——_ Gee in nose, 1-40 (J-33) in tail. 














ARTIST RECORDS 
HOME-FRONT WAR 


UNSIGHTS, gyrocompasses, and other 
G intricate instruments of war, together 
with the people at the Sperry Gyroscope 
Company who developed them and who 
helped to assemble them, are the subjects of 
a group of drawings and paintings by Alfred 
D. Crimi. Six selected specimens of his 
work are reproduced here. Widely known 
in the art world as a mural painter, Mr. 
Crimi imparts an individualistic technique 
that is particularly effective in industrial 
drawings because he is able to show intri- 
cate detail and more general impressions at 
the same time. 

The artist has captured the deep concen- 
tration of operators, working with micro- 
scopes, fitting into place the tiny parts of 
mechanisms that were vital to victory. In 
other drawings he depicts massive gyro- 
compasses undergoing tests that compare 
with the actual conditions under which they 
are to be used. His entire series of pictures 
reflects the keen application of skilled hands 
on the home front striving continually to 


send the best and latest weapons to the 
men on the fighting fronts. TURRET GUNNER sits in a sling, hands (seen 
through body) on levers, thumbs on range dicl. 


HIGH-ALTITUDE LABORATORY aot Sperry's simulated conditions 60,000 feet up and 90 degrees be- 


low zero. Crimi depicts a typical scene in the main test chamber during a “flight into the stratosphere.” 
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Mifes dB Erie: 
ASSEMBLY LINE of a Novy gunsight, where rigid 


adjustment is made on the sight's optical alignment. 


GIANT GYROCOMPASSES getting the Scorsby 


test, which simulates roll, pitch, and yaw of ship at sec. 


oboe 


al 


RANGE SPRINGS for the sight ore set under a 


microscope. A study in patience and concentration. 


“INVASION” COMPASSES for landing craft 
get the Scorsby and, in the background, swing test. 














Former Lt. Burl D. Harrison (left) and ex-Maj. Edgar D. Yule, founders of Yule Industries, Inc., were both wounded 
in battle. The African campaign cost Harrison a leg; Yule wears a metal cap where a bullet shattered his skull. 


ARMY KNOW-HOW WINS 


Combining grit and git-up with some tricks they 
learned in the service, these disabled veterans 
started a successful motor-maintenance business. 


CUSTOMARY METHOD LAYS UP TRUCK DURING MOTOR REPAIRS . 


In the conventional way of major motor overhaul a heavy-duty freight truck is left standing idle while garage 
mechanics make the necessory repairs. This method is costly to owners of fleets of trucks becouse it not only 
ties up the vehicle in the shop, but often necessitates sending another truck and transferring the freight load. 





IN THE OFFICE. Yule, whose left side is still para- 
lyzed as a result of his war injury, directs the company’s 
activities. He was formerly sales manager of a truck firm. 


‘ By ROBERT K. LEAVITT 
Photographs by WILLIAM W. MORRIS 


NE year ago a couple of cracked-up 
veterans in the Army’s Percy Jones 
General Hospital spent much time project- 
ing the kind of business they would start, 
when, as, and if they ever got to be opera- 
tional again. Today that business is run- 
ning, brisk as you please, in Quincy, Mass. 
The story of how these two bunged-up 
men started a business concern while they 
were still so shaky they had to hold each 
other up, how they did it on very limited 
capital, how they surmounted difficulties 
that would have stumped an able-bodied 


citizen, and how they have now turned the 
corner is one of grit, git-up, and know-how. 
And by no means the least is know-how. 
These two boys are smart apples. 

Step up and meet them: 

Edgar D. Yule has a brainpan that is 
mostly metal—put in by surgeons to replace 
bone shattered in a line-of-duty accident. 
He walks with a cane, and his left side is 
still partly paralyzed. During the war he 
was Major Yule, running a top-efficiency 
ordnance motor-maintenance shop _ that 
“kept ‘em rolling” for outfits in the Sixth 
Service Command. Before that, he had been 
a successful sales and service executive in 
the truck end of the busy automotive busi- 
ness around metropolitan Boston. He’s still 


IN THE SHOP. Harrison checks a cylinder block 
that has been reground. Despite his artificial leg, 
he is able to oversee and help with the shop's work. 


YULE SYSTEM KEEPS TRUCK ON ROAD WITH MOTOR’ REPLACEMENT 


Under the Yule system, the pattern of Army Ordnance Maintenance is followed. A broken-down truck is towed 
into the garage, where its engine is disconnected and lifted out intact. A rebui't engine is immediately in- 
stalled, and the truck goes right back on the road. The damaged motor is rebuilt and held for the next emergency. 
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Former Lt. Burl D. Harrison (left) and ex-Maj. Edgar D. Yule, founders of Yule Industries, Inc., were both wounded 
in battle. The African campaign cost Harrison a leg; Yule wears a metal cap where a bullet shattered his skull. 


ARMY KNOW-HOW WINS 


Combining grit and git-up with some tricks they 
learned in the service, these disabled veterans 
started a successful motor-maintenance business. 


CUSTOMARY METHOD LAYS UP TRUCK DURING MOTOR REPAIRS. . 


In the conventional way of major motor overhaul a heavy-duty freight truck is left standing idle while garage 
mechanics make the necessary repairs. This method is costly to owners of fleets of trucks because it not only 
ties up the vehicle in the shop, but often necessitates sending another truck and transferring the freight load. 





IN THE SHOP. Harrison checks a cylinder block 
that has been reground. Despite his artificial leg, 
he is able to oversee and help with the shop's work. 


IN THE OFFICE. Yule, whose left side is still pora- 
lyzed as a result of his war injury, directs the company's 
activities. He was formerly sales manager of a truck firm. 


\ 
By ROBERT K. LEAVITT 
Photographs by WILLIAM W. MORRIS 


NE year ago a couple of cracked-up 
veterans in the Army’s Percy Jones 
General Hospital spent much time project- 
_ ing the kind of business they would start, 
when, as, and if they ever got to be opera- 
tional again. Today that business is run- 
ning, brisk as you please, in Quincy, Mass. 
The story of how these two bunged-up 
men started a business concern while they 
were still so shaky they had to hold each 
other up, how they did it on very limited 
capital, how they surmounted difficulties 
that would have stumped an able-bodied 


citizen, and how they have now turned the 
corner is one of grit, git-up, and know-how. 
And by no means the least is know-how. 
These two boys are smart apples. 

Step up and meet them: 

Edgar D. Yule has a brainpan that is 
mostly metal—put in by surgeons to replace 
bone shattered in a line-of-duty accident. 
He walks with a cane, and his left side is 
still partly paralyzed. During the war he 
was Major Yule, running a top-efficiency 
ordnance motor-maintenance shop _ that 
“kept ’em rolling” for outfits in the Sixth 
Service Command. Before that, he had been 
a successful sales and service executive in 
the truck end of the busy automotive busi- 
ness around metropolitan Boston. He’s still 


YULE SYSTEM KEEPS TRUCK ON ROAD WITH MOTOR’ REPLACEMENT 


Under the Yule system, the pattern of Army Ordnance Maintenance is followed. A broken-down truck is towed 
into the garage, where its engine is disconnected and lifted out intact. A rebuilt engine is immediately in- 
stalled, and the truck goes right back on the road. The damaged motor is rebuilt and held for the next emergency. 





4 Success in ius highly competitive line. 

Burl D. Harrison is minus a leg. The 
Krauts shot part of it off in North Africa 
and amputated some more when they took 
the wounded Lieutenant Harrison prisoner. 
He had been commander of a mechanized- 
cavalry reconnaissance unit. Before the 
war he was a chemical engineer, mechanical 
engineer, and metallurgist. 

The war taught these two—as it taught 
millions of other Yanks—that there’s no such 


Skilled mechanic (right) instructs J. F. McKeever, an ex-Gl, in crankshaft grinding at Yule Industries, Inc. 


thing as being licked. It taught them the 
science of organization and the art of leader- 
ship. Further, it gave them both firsthand 
experience with one of the really big ac- 
complishments of the Army: motor main- 
tenance. Harrison depended on ordnance 
outfits that kept his vehicles moving. Yule 
ran the kind of outfit that did this job. 
Now, the essence of Army Ordnance 
Maintenance is to keep vehicles moving by 
a@ process that (Continued on page 210) 


Aldo DeGrasse, former Navy seaman, starts os appren- 


Here McKeever is pressing sleeves out of a cylinder 
tice valve grinder. Yule men are schooled in the shop. 


block of a motor. This is ordinarily a factory job. 
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Super X-Ray Machine Develops 100,000,000 Volts 


ELECTRONS will be speeded to energies of feet high, and six feet thick, the super X-ray 
100,000,000 volts, producing X rays of the machine contains a huge electromagnet, 
same power, in a machine developed by between whose poles there is a doughnut- 
General Electric scientists and engineers at shaped glass vacuum tube in which the 
Schenectady, N. Y. Fifteen feet long, nine electrons are whirled. 





Navy Bearcat Fighter Has Range of 1,500 Miles 


ANOTHER cat of the famous Grumman miles an hour at sea level and climb over 
litter of Navy fighter planes, the light, high- 5,000 feet a minute. A bubble canopy gives 
powered F8F Bearcat, can do more than 400__the pilot 360-degree visibility. 
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Sending out invisible radio “feelers,” a projectile fitted with the VT fuse will burst if it comes within 
60 or 70 feet of its target. This gives it 50 times the target area of a projectile with impact fuse. 


SHELLS HUNT TARGETS BY RADIO 


By DEVON FRANCIS 


ARLY last December, every man on a 

certain sector facing the Von Rundstedt 
“bulge” in the Ardennes suddenly was thrust 
into combat. Cooks, waiters, and truck 
drivers were called on to participate in a 
counterattack. The Germans had speared 
into the American lines, and in doing so 
had overrun an ammunition dump contain- 
ing thousands of shells. 

The counterattack succeeded. The dump 
was recovered intact. And the Germans, all 
unknowingly, sacrificed a chance to filch 
from the United States the secret of one of 
the three great scientific developments of 
World War II. If, in retreating, they had 
carted along with them just one of those 
thousands of shells, they would have known 
about the VT or “proximity” fuse, as closely 
guarded against enemy intelligence as the 
atomic bomb and radar. 

So cautious had the Army and Navy been 
about using the VT fuse, which explodes a 
shell or a bomb merely by “looking at” a 
target, that for almost two years after its 
development the device had not been com- 
mitted to battle use under any circum- 
stances where the enemy could recover duds. 
When the “Battle of the Bulge” developed, 
it was decided to risk the fuse for the first 
time under such conditions. 


The VT (variable time) fuse is what 
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artillerymen the world over have wished 
for ever since the explosive shell was in- 
vented. When it passes within damaging 
distance of a target, it explodes the pro- 
jectile that carries it. 

Until a sultry August day in 1940, when 
the first handful of what was to become a 
home army of 80,000 persons began work- 
ing on VT’s, only two ways of exploding a 
bomb or a shell were known. It could be 
set off either with a fuse that started a train 
of detonation when it actually hit a target, 
or with a fuse that was timed to start work- 
ing a given number of seconds or fractions 
of seconds after launching. 

But time and impact fuses could not be 
relied on to give a blanket of air bursts over 
an enemy position at long or even medium 
range. An enemy soldier hidden in a trench 
or foxhole, or even lying flat on the ground, 
had a fair chance of escaping an artillery 
barrage unhurt. An impact-fused shell did 
some damage, but when it hit it shattered 
upward in an inverted cone. In antiaircraft 
fire a direct hit on a plane at long range 
was pure accident, so impact (or contact) 
fuses could not be used. Time fuses caused 
a great dispersion of bursts around a plane, 
but only a small percentage of them were 
close enough to do any damage. 

All armies recognized the problem. Navies 
recognized it even more. It had begun to 
look as though the airplane, as a weapon 
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WHEN SHELL IS FIRED, 
ACID VIAL BREAKS, AND 
ENERGIZED BATTERY STARTS RADIO 


Drawings by STEWART ROUSE 
Construction of proximity fuse for a rotated shell 
and how it operates (A) in firing, (B) in flight, 
(C) on receiving radio wave reflected from target, 
and (D) on bursting. VT fuses for rockets and bombs 
use three-tube instead of five-tube radio sets and 
get their current from windmill-driven generators. 


against ships, might never be coped with. 
Despite our firepower, could we ever bring 
our Navy to within effective distance of the 
inner core of Jap resistance without losing a 
prohibitive number of ships? If the Navy 
found a weapon to solve its problem, it 
would be a two-edged sword—our air forces 
could use it against the ground fire that 
plagued their operations. 

Every resource of research was applied to 
the problem. The detonation of an explosive 
container by a change in air pressure or by 
changes in light intensity was considered. 
Then someone thought of the possibility of 
detonation by radio wave. A radio wave 
travels at the speed of electricity and light, 
or at the rate of about 74% circuits of the 
earth in one second. That would provide 
sensitivity. Someone in Germany had 
thought of it, too. Captured German docu- 
ments showed that Nazi scientists had 


worked on the radio-wave problem for at 


least 10 years and had given it up. 

American and British scientists didn’t 
give up. Less than three years from that 
day in 1940, radio fuses were in production. 
And this is their record in combat: 

In the Battle of thé Bulge, German 
prisoners trudged dejectedly rearward mut- 
tering that this new and terrible weapon 
of the Americans ought to be outlawed. 

In the famous 80 days of V-1 bomb at- 
tacks on London, the VT fuse became so 
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Making tubes and other parts able to withstand the shock and centrifugal force was one of the greatest 





problems in developing VT fuses for rotated shells. Mortar-shell fuses were difficult because of size. 


effective that defensive airplane attacks on 
the robots were almost abandoned in favor 
of straight antiaircraft fire. In the final 
week of the buzz bombs, four out of every 
five of the missiles shot at from the ground 
were destroyed. No small measure of the 
VT fuse’s success in antiaircraft operations 
was due to its companion piece, the Ameri- 
can electronic predictor {P.S.M., Sept. '44, 
p. 115). 

In ground operations, the VT swept Rhine 
bridges clear of enemy troops like a broc un, 
yet left the bridges themselves intact. It 


snapped Jap and German telephone com- 
munications and opened paths through 
barbed-wire entanglements as easily as 
Moses parted the waters of the Red Sea. 

In one instance, 60 howitzer shells, catch- 
ing the enemy in the midst of a sneak attack 
by rubber boat across a river, killed 702 men. 

Allied fighter planes firing VT-fused 
rockets averaged two hits out of every 
three shots against enemy planes. 

In one year, the Navy’s statistics showed 
that 51 percent of all enemy aircraft shot 
down by antiaircraft five-inch guns had to 


Below, left to right, are proximity fuses for a rocket, for either rocket or bomb, for a mortar, and 
for a bomb. The projections on the bomb fuse cre antennae for “transverse excitation.” In the photo- 
graph at extreme right is a clockwork mechanism that keeps the wind-driven generator on a bomb fuse from 
working until the bomb has had time to pass through formations of friendly aircraft beneath the bomber. 
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CONTACT FUSE on artillery shell causes 
fragments to be thrown upward in a cone. 
Airplanes can be protected by revetments, 
and soldiers by trenches or foxholes. 

















VT FUSE explodes shell before it hits 
the ground. Fragments ore showered across 
revetment walls and into hideouts. Blast 
effect for destruction of buildings also 
is enhanced by exploding shells in air. 


















be credited to VT fuses. The remainder 
were shot down by time fuses—but three 
Aimes as many time-fused as VT-fused 
shells were used. 

VT fuses gave the American First Army 
a bag of 471 enemy planes in a single two- 
week period. In the Pacific, trouble from 
Jap antiaircraft fire was stopped regularly 
with an antidote attack by aircraft carry- 
ing VT-fused rockets and bombs. 

The gun firing VT-fused shells was, gen- 
erally speaking, from 300 to 400 percent 
more effective than one using time fuses. 

Perhaps the most brilliant characteristic 
of the proximity fuse used in bombs and 
artillery shells is that it causes bursts to 
conform to the terrain. An explosive charge 
detonates as readily at a given distance 
above a 2,000-foot mountain as it does above 
a river valley. 

“I think,” wrote a four-star general from 
the European theater to Maj. Gen. T. H. 
Campbell, Jr., of the Ordnance Department, 
Washington, D. C., “that when all armies 
get this shell, we will have to devise some 
new method of warfare.” 

The success of the VT fuse rests on a 
well-known scientific principle known as the 
“Doppler effect.” Happily enough, the minds 
engaged in working on detonation by radio 
wave knew it would function from a change 
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General Electric engineer 
S. D. Epstein looks at 
a proximity fuse used 
on a rocket projectile. 





Radio tubes for VT fuses § 
cre tiny. Experience in | 
making them shockproof | ~ 
will | ren us sturdier |) 
bulbs for Christmas trees. 


in the intensity of the reflected signal. In 
other words, they knew a shell could be fired 
on a horizontal path five feet off the ground 
and that it wouldn’t go off until the signal 
rose in crescendo by increasing proximity 
to the target. 

You get “Doppler effect” when an air- 
plane or a train roars by you. Astronomers 
get it when planets approach and retreat 
from the earth. The pitch of sound in the 
train or the airplane rises as it approaches 
you. The pitch drops as it goes by you. Stars 
change color as they come toward the earth, 
change again as they move away. All this is 
due to the fact that a moving body, over- 
taking the waves that it creates, piles up 
those waves into shorter segments. Their 
“pitch” rises. 

The radio signal from the VT fuse builds 
up “pitch” on the rebound, and the explosive 
goes off. And to show how sensitive the 
VT is, as compared with other devices pro- 
posed, it will measure a distance of 70 feet 
accurately, even though the waves energizing 
it travel at more than 186,000 miles a second. 

The VT fuse in the United States started 
as an idea in 1940 at the Department of 
Terrestrial Magnetism, Carnegie Institution, 
in Washington. The Navy sponsored the re- 
search on VT fuses for high-rotation pro- 
jectiles such as (Continued on page 230) 
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WRIGHT FIELE 


Ts inside woey of iva aisha ies easly oF CGE TR SEE revealed 
by the Army Air Forces at Wright Field, Dayton, Ohio, the $150,000,000 lab- 
oratory of aeronautical science. On these three pages POPULAR SCIENCE shows 


some of the newer developments. 
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DESIGNED around the hard-hitting 75-milli- 
meter cannon, which makes it look like a 
flying swordfish, the Beech XA-38 attack 
plane strikes with the powerful blows of a 
bomber while boasting the speed and ma- 
neuverability of a fighter. A gunner, who 
rides in an armored cockpit well back on 
the fuselage, mans a four-gun top turret and 
a two-gun bottom turret by means of remote 
control while aiming through a two-ended 
periscope sight. The pilot fires the cannon 
and, in an emergency, can take over both 
turrets for straight-ahead firing or strafing. 

The XA-38 has no bomb bay, but pro- 
vision is made for carrying externally in 
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XA-38 Wallops Like a Bomber, Flies Like a Fighter 
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wing racks either four 1,000-pounders or a 
combination of smaller bombs. Four tree- 
type rocket launchers, which permit firing 
a salvo over a wide area, can also be car- 
ried on these wing racks. 

Powered by two 2,200-horsepower Wright 
Cyclone engines and equipped with three- 
bladed, full-feathering propellers, this 1414- 
ton attacker can make a speed approaching 
the 400-mile-an-hour mark. From the for- 
ward end of its cannon to the tip of its tail 
and from wing tip to wing tip, the XA-38 is 
a model of streamlining which gives it the 
speed and maneuverability of a fighter when 
it needs to defend itself. 
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Ejector Seat Saves Jet Pilots 


THIS new catapult seat, soon to become 
standard equipment in the Army Air Forces’ 
speedy jet planes, throws the pilot clear 
of his ship when serious trouble develops. 
An explosive charge swings the seat up- 
ward and backward, hurling him out of 
the cockpit and over the plane’s tail. 


Radar Ball Spies Enemy Planes 


RADAR beams from the antenna of a plas- 
tic ball fitted on tail turrets of B-29’s and 
B-32’s' put the finger on invisible enemy 
planes. A distant ship shows up as a spot 
on the gunner’s radar scope. When this 
spot comes between two “goal posts,” the 
gunner knows the enemy is within range. 


Mobile Radio Land Target Tests Bomber Marksmanship 


DESIGNATED the A-6 landborne target, the 
radio-controlled device at the right is used 
to train Army Air Forces and Navy bom- 
bardiers. Improvised from motorized trucks 
being made for railroad section gangs, the 
A-6 was fitted with rubber-tired wheels 
anc a radio robot to permit maneuvering 
under remote control (see picture below). 
It is powered by a 63-horsepewer gasoline 
engine and has a speed of 35 miles an hour. 
An A-5 model is made with wheels to run on 
railroad tracks laid on some bombing ranges. 
The target itself is a pipe frame covered 
with canvas, shaped for easy visibility. 
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Clean-looking and 
compact, the Pratt & 
Whitney 4-row radial 
powerhouse develops 
3,000 horsepower at 
normal rating and up 
to 3,500 horsepower 
with water injection. 


The German BMW 
803 appears to be 
two |4-cylinder radi- 
als joined back to 
beck. Its normal 
horsepower rating is 
3,350, but nitrous ox- 
ide boosts it to 4,000. 


Multi-Row Radials Pack 
Power of Steam Engines 


CONCENTRATED power is locked 
up in these two compact aircraft 
engines, the Pratt & Whitney air- 
cooled Wasp Major (above) and 
the German BMW 803 (left). The 
Wasp Major drives the F2G-1 Cor- 
sair fighter, and is being irnstalled 
in a number of super airliners. The 
BMW 803 was the Luftwaffe s most 
powerful air-cooled job, but was 
never used in actual combat. 


“X Ray” Shows Cyclone Insides 


CRANKSHAFT, articulating rods, and pis- 
tons of the Wright R-3350 Cyclone engine 
are revealed in the unusual Lucite mockup 
below. R-3350 Cyclones powered B-29’s and 
other hard-hitting USAAF craft. 


‘Chute Blossoms Automatically 


WOUNDED airmen need only to jump clear 
of their ships in emergencies; an automatic 
parachute will float them down safely even 
if they lose consciousness. At a given alti- 
tude a barometric altimeter device makes 
an electrical contact that fires a cartridge, 
releasing the pilot ‘chute. This, in turn, 
drags out the large canopy. 
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WITHOUT A PILOT, oa Culver PQ-1!4 radio-controlled plane flies in close formation with a CQ-3 
“mother plane," from which an operator maneuvers it with a little “stick box." The robot at the controls 
handles the radio plane as deftly as a human pilot, and collision is not so imminent as it may seem. 


WHO IS YEHUDI? 


He’s a robot pilot that flies a plane like a veteran, 
under radio orders from the ground or a mother craft. 


By JAMES L. H. PECK 


WAR-WEARY Flying Fortress stag- 

gered off an Eighth Air Force airdrome 
with the heaviest war load ever lifted by 
this type of bomber. It carried only enough 
fuel for a one-way trip, a pilot, a copilot, 
and a device they called “Yehudi.” This was 
the take-off of the top-secret, joint Army- 
Navy “Anvil Project,” and the beginning of 
one of the war’s weirdest air missions. 

After the climb to its cruising altitude, 
the explosive-filled Fortress was abandoned 
by the two pilots, who parachuted safely to 
British soil, leaving the bomber in the hands 
of ‘“Yehudi’’—the little man who isn’t there. 
Guided by his invisible hands, the B-17 flew 
in perfect formation with the accompanying 
Fortresses and escort fighters out over the 
North Sea for nearly three hours. 

Flak became heavy as they approached 
the vital German naval base on Helgoland. 
The Forts and fighters climbed several 
thousand feet higher and took evasive 
action. None was more evasive than that 
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lone B-17 with the empty cockpit away 
below. Suddenly it stopped its weaving in 
flight, made several turns in a steep, glid- 
ing spiral. Then it dived straight toward 
the submarine installations on Helgoland. 
The German gunners never got it on the 
way down. And they never got that sub 
yard back into operation. Concussion waves 
from the. explosion bounced the eseorting 
planes at their 30,000-foot altitude. 

The push-button warfare continued from 
early in 1944 until the very end of World 
War II, as war-wearies were crammed with 
TNT and a new explosive, which is still 
secret, and sent plunging, by remote control, 
into a number of German and Japanese 
high-priority targets. On each mission an 
officer on special duty from the Air Tech- 
nical Service Command’s Equipment Labo- 
ratory—one of the AAF’s most secret in- 
stallations at Wright Field—rode in the 
copilot’s seat of one of the accompanying 
bombers. He carried in his lap a small 
aluminum box with which he sent radio 
commands to “Yehudi,” a combination radio 


93 








Clean -looking and 
compact, the Pratt & 
Whitney 4-row radial 
powerhouse develops 
3,000 horsepower at 
normal rating and up 
to 3,500 horsepower 
with woter injection. 


The German BMW 
803 appeors to be 
two |4-cylinder radi 
als joined back to 
back. Its normal 
horsepower rating is 
3,350, but nitrous ox- 
ide boosts it to 4,000. 


“X Ray” Shows Cyclone Insides 


articulating rods, and pis- 
tons of the Wright R-3350 Cyclone engine 
are revealed in the unusual Lucite mockup 
R-3350 Cyclones powered B-29’s and 
other hard-hitting USAAF craft. 
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Multi-Row Radials Pack 
Power of Steam Engines 


CONCENTRATED power is locked 
up in these two compact aircraft 
engines, the Pratt & Whitney air- 
cooled Wasp Major (above) and 
the German BMW 803 (left). The 
Wasp Major drives the F2G-1 Cor- 
sair fighter, and is being installed 
in a number of super airliners. The 
BMW 803 was the Luftwaffe's most 
powerful air-cooled job, but was 
never used in actual combat. 


‘Chute Blossoms Automatically 


WOUNDED airmen need only to jump clear 
of their ships in emergencies; an automatic 
parachute will float them down safely even 
if they lose consciousness. At a given alti- 
tude a barometric altimeter device makes 
an electrical contact that fires a cartridge, 
releasing the pilot ‘chute. This, in turn, 
drags out the large canopy. 
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WITHOUT A PILOT, « 


slwer PQ-14 radio-controlled plane flies in close formation with a CQ-3 


“mother plane," from which an operator maneuvers it with a little “stick box." The robot at the controls 
handles the radio plane as deftly as a human pilot, and collision is not so imminent as it may seem. 


WHO IS YEHUDI? 


He’s a robot pilot that flies a plane like a veteran, 
under radio orders from the ground or a mother craft. 


By JAMES L. H. PECK 


WAR-WEARY Flying Fortress stag- 
A gered off an Eighth Air Force airdrome 
with the heaviest war load ever lifted by 
this type of bomber. It carried only enough 
fuel for a one-way trip, a pilot, a copilot, 
and a device they called ““Yehudi.”" This was 
the take-off of the top-secret, joint Army- 
Navy “Anvil Project,” and the beginning of 
one of the war’s weirdest air missions. 

After the climb to its cruising altitude, 
the explosive-filled Fortress was abandoned 
by the two pilots, who parachuted safely to 
British soil, leaving the bomber in the hands 
of “Yehudi"—the little man who isn't there. 
Guided by his invisible hands, the B-17 flew 
in perfect formation with the accompanying 
Fortresses and escort fighters out over the 
North Sea for nearly three hours. 

Flak became heavy as they approached 
the vital German naval base on Helgoland. 
The Forts and fighters climbed several 
thousand feet higher and took evasive 
action. None was more evasive than that 
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lone B-17 with the empty cockpit away 
below. Suddenly it stopped its weaving in 
flight, made several turns in a steep, glid- 
ing spiral. Then it dived straight toward 
the submarine installations on Helgoland. 
The German gunners never got it on the 
way down. And they never got that sub 
yard back into operation. Concussion waves 
from the explosion bounced the escorting 
planes at their 30,000-foot altitude. 

The push-button warfare continued from 
early in 1944 until the very end of World 
War II, as war-wearies were crammed with 
TNT and a new explosive, which is still 
secret, and sent plunging, by remote control, 
into a number of German and Japanese 
high-priority targets. On each mission an 
officer on special duty from the Air Tech- 
nical Service Command's Equipment Labo- 
ratory—one of the AAF’s most secret in- 
stallations at Wright Field—rode in the 
copilot’s seat of one of the accompanying 
bombers. He carried in his lap a small 
aluminum box with which he sent radio 
commands to “Yehudi,” a combination radio 
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“RELUCTANT ROBOT’ —first radio-controlled TELESERVER is combination camera and illu- 
et. (A) Television camera and instruments. (B) minated instrument panel in rear of fuselage of 
Special RFCU. (C) Television transmitter (below). Bell YP-59B jet fighter for “telemetering” tests. 


TRANSMITTER of television unit in nose of a test plane. RECEIVER SCREEN in mother plane or 
With the camera pointed downward, same equipment on ground shows instrument reading in test 
could transmit views of terrain below for reconnaissance. plane. Camera mokes permanent record. 


CULVER XPQ-15 is newest radio plane. First “MYSTIC MISTRESS” is mother plane for "Re- 
U. S. type was Kettering's bug" of 1941. Then came _ —luctant Robot." Extra cockpit is for observer 
Culver PQ-8, Fletcher PQ-i1, and Culver PQ-I4. Radio controls are on pilot's throttle and stick. 
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CONVAIR B-32 BOMBER. With a wing span only about 
six feet less then that of the Boeing B-29 Superfortress and a fuselage 
enly 15 feet sherter, Consolidated Vultee’s “super" bomber has « 
gross weight of 100,000 pounds with capacity load and normal crew 
of eight men. Four 2,200-horsepower, 18-cylinder Wright Cyclone 
engines, equipped with two exhaust-driven superchargers apiece, turn 


the 16%4-foot Curtiss electric reversible-pitch propellers. 97 






































HOW THE ARMY'S MOBILE PLANT EXTRACTS ANTIMALARIA 


QUININE DIRECT FROM JUNGLE TREES 


MOBILE unit for extracting quinine 

and other drugs from the bark of fresh, 
green cinchona trees right where they grow 
in the dense forests of Latin America is 
the newest weapon in the fight against 
malaria. Although the military require- 
ments for antimalarials have been met sat- 
isfactorily by other means, the new process 
has important peacetime possibilities for 
providing low-cost drugs for the 300,000,000 
malaria sufferers in the world each year. 

Three types of field extraction pvlants— 
whose product is totaquine, a medicine con- 
taining quinine and other related alkaloids 

have been developed under the direction 
of Maj. Robert L. Kaye, chief of the Cin- 
chona Research Unit of the Engineer Board, 
U. 8. Army. 

Totaquine has long been called “the poor 
man’s quinine.” Its cost today, when made 
from dried bark shipped to this country, is 
$16 per 1,000 doses, or about one and one 
half cents per dose. Even at that price, 
most of the millions of malaria victims can- 
not afford proper treatment. Quinine, at 


the time the Government last bought it, 
sold at $90 per 1,000 doses, and atabrine, 
the synthetic compound, cost $4 per 1,000 
doses when bought in large quantities. The 
cost of these drugs is far out of the reach 
of the poor inhabitants of malarial regions 
who are in most need of such medicine. 

Totaquine can be produced from fresh 
bark by the new method at a cost of $3.80 
per 1,000 doses, or about one third of a 
cent per dose. This figure is based on labor 
costs in this country when the gasoline- 
engine, ion-exchange process is used. When 
a simplified method is used and native labor 
employed, the production cost is cut dras- 
tically. 

One type of mobile plant is an engine- 
pumped outfit using the ion-exchange prin- 
ciple (separation of the quinine and other 
related alkaloids from the cinchona bark 
by an acid solution), the operation of which 
is shown in the flow chart above. This plant 
weighs 1,500 pounds and the necessary 
chemicals for one month's operation weigh 
another 1,000 pounds. However, it can be 


The engine-pumped plant is here set up and ready for operation in the field to extract malaria drugs 
from fresh cinchona bark. Each of the three percolator bags on the rack holds 500 pounds of bark chips. 








9 
¢ 


oe. 


= 












































FPiRE 
aLcono. B 


DRUGS DEEP 


broken down into small units and carried 
by pack mules over mountain trails. The 
plant can process 13,000 pounds of fresh 
bark a month, producing 120,000 ten-grain 
doses of totaquine at a cost of $182 for 
labor and $68.78 for chemicals. 

Another unit is a hand-pumped, gravity- 
flow plant that also uses the ion-exchange 
principle. It operates in the same manner 
as the engine-pumped plant, except that 
the circulation of the acid solution through 
the ion-exchange columns is accomplished 
by gravity flow and that the agitation of 
the bark mass in the maceration tanks is 
by means of a manually operated paddle or 
similar device. The capacity is about one 
half that of the engine-pumped plant. 


Quinine-extraction field units will get the malaria 
drug from these trees in the rugged Andean region. 
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CINCHONA FORESTS 


The third type is a simplified plant that 
does not use the ion-exchange method. Al- 
kaloids are precipitated from an acid solu- 
tion by the addition of a strong alkali. This 
plant is not nearly so efficient as the other 
two, but it is well adapted to small-scale 
production to meet local needs. Equipment 
may be improvised from barrels or pottery 
jars. A minimum of technical knowledge is 
necessary, and vinegar may be used for the 
acid solution. 

The totaquine produced by any of these 
plants is an immediately usable anti- 
malarial that conforms to United States 
Pharmacopoeia standards. -The quinine 
content of the alkaloid depends on the 
quality of the bark used. 


Seedlings flown out of the Philippines started this 


American-operated cinchona planting in Costa Rica. 
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The Room of a Million Pieces 


OUNTLESS tiny pieces of differently 

colored wood, inlaid in patterns to give 
the illusion of perspective and shadow, cre- 
ate the definite impression of a wide variety 
of furnishings in a small, bare room now 
on display at The Metropolitan Museum of 
Art in New York City. It is the private 
study of Federigo da Montefeltro, Duke of 
Urbino, transplanted from a palace at Gub- 
bio, Italy. 

The wainscoting was executed 500 years 
ago in intarsia (wood inlaid in wood) by 
Renaissance artists under the supervision 
of the Florentine woodworker Baccio Pon- 
telli. It makes the room realistically ap- 
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pear to be lined with hinged benches and 
latticed cupboards containing articles sym- 
bolic of the Duke’s many interests and 
accomplishments. The partly open cupboard 
doors reveal books, writing materials, mu- 
sical instruments, and other contemporary 
objects, including a very businesslike 
dagger. 

Electric lighting outside the frosted win- 
dow is arranged so that sunshine appears 
to throw the shadows indicated by the dark 
inlaid wood. Visitors are allowed to enter 
a restricted portion of the room to study 
its detail and the three-dimensional effect 
of its decorations. 
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The lady in the period 
costume stands in a 500- 
year-old room at The 
Metropolitan Museum 
of Art. None of the 
furniture shown is real. 
The illusion is produced 
by the skillful inlay of 
wood on the flat wall. 





A musical corner in the 
study of the fifteenth- 
century Duke of Urbino. 
It represents a portable 


organ resting on a wall 

bench. Behind the organ 

is an open cupboard 

containing a lute and 
1s 





cornettos (top shelf) ond 
a rebec upside down. 


Photos courtesy of The 
Metropolitan useum of Art 























Flat walls, inlaid to lend 
lifelike perspective, are 
made to give the impression 
of a fully furnished room. 
The hinged bench is repre- 
sented so realistically that 
people hove tried to sit on 
it. Undulating edges of 
the books’ pages on the 
shelves look as though they 
were ready for thumb- 
ing by the ducal reader. 


A section of the bench is 
shown lifted to display on 
arabesque on the underside. 
This inward-jutting cor- 
ner of the room gives an 
opportunity to study the 
effective use made of per- 
spective in creating the 
realistic sense of depth. 





NONCLOGGING SALT SHAKER. The dry- 
rice treatment offers temporary relief, but 
there must be some way to “make it pour” 
always—especially when you're sitting be- 
hind a luscious steak and don’t want. to 
have your digestive system upset by a 
balky salt shaker before tackling the meat. 


LUMINOUS KEYHOLES would be a boon at 
all times. And, for high-spirited people 
who are lucky even to find the house, it 
would be like hitting pay dirt to have the 
keyhole stand out in the dark. 





A KNITTED ELASTIC CAP for us fellows 
who “can’t do a thing” with our hair (what 
there is of it) after a shampoo. Of course, 
we could use a football helmet, but a knitted 
cap would let the air dry the hair and at 
the same time help train it. It just seems 
to be one of those quirks of nature that 
makes some men’s hair, after a washing, 
look as if it should adorn the head of a wild 
man of Borneo, while the Missus, her locks 
in crimpers, tries valiantly to make hers 
look alive. 
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THEFTPROOF BILLFOLD that could be fas- 
tened securely to the trousers pocket. Such 
a tie would readily warn the wallet’s owner 
when some light-fingered thief attempted to 
lift it. A further improvement would be 
a warning with sound effects, but that can 
come later. 


* 2 ; or ae ee . 
TELEPHONE SIGNAL to tell a person to 
call the “message operator.” This would be 
a telephone-company service to get mes- 
sages through should the phone be unat- 
tended when the original call is made. 

















A OETECTIVE STORY” 


§ AUEKIAS FIRST MWOUSTRY 


RECENTLY REOISCOVERED 


By WALTER J. SPARKS 


NE DAY in 1933, Jesse Dimmick, a Vir- 

ginia farmer, while tramping through 
a densely wooded portion of his land a little 
more than a mile from Jamestown, stumbled 
upon an ancient glass furnace. It proved to 
be the furnace in which the first glass made 
in North America was produced. Captain 
John Smith had it built in 1608 for use by 
some Polish artisans who made bottles and 
windowpanes for the first permanent Eng- 
lish settlement in America. 

The discovery was like one of those lucky 
breaks that sometimes happen in detective 
stories. It led to the reopening of an inves- 
tigation that had*been started in 1930 by 
the Governor of Virginia with the purpose 
of finding the fabulous “King’s Treasure” 
of Powhatan, the Indian sachem who was 
the father of Pocahontas. Many obscure 
clues have been followed up, and today we 
know the whole extraordinary story. 

It turned out that Dimmick had found 
not only the spot where American industry 
was born, but also what was really the first 
mint of the New World. A few years after 
it was built, this furnace had been con- 
verted to the making of glass beads for use 
in trading with the Indians. The beads were 
handled exactly like money; each one, even 
if defective, had to be accounted for as if 
it were a coin. Great care was taken to 
safeguard the process and restrict the out- 
put of the Italian glassmakers who operated 
the furnace. This was to prevent what 
would now be called inflation. Today the 
beads are very rare; the few illustrated on 
these pages dre insured for $1,000. 

The story of these skilled Italian artisans 
is in itself romantic. They had journeyed 
to London in quest of fortune. But when 
one Captain Norton, a man no less adven- 
turous than they were, discovered them, 
they were living in want in a London slum. 
Norton got an idea. Across the seas, in 
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EDITOR’S NOTE: 


The cleverest detective work is some- 
times done to solve a crimeless mystery. 
This story tells, for the first time in their 
entirety, the results of a 15-year-long 
investigation that finally uncovered the 
truth about the “King’s Treasure” buried 
by Powhatan, father of the Indian maiden 
Pocabontas, more than 300 years ago. We 
know now what the treasure was—you 
can see some of it in the accompanying 
illustrations—where it was made, bow it 
was made, who made it, and why. 


Virginia, glass beads were in great demand 
for trading with the Indians. They were 
money. 

So Captain Norton went to his friend, the 
poet George Sandys, “a gentleman of ample 
means and noble birth,” and together they 
formed a joint-stock company with Sandys 
as treasurer and Norton as manager of the 
glass works. A contract was signed with 
the six Italians, who, with their wives and 
families and their two forward-looking em- 
ployers, set sail (Continued on page 208) 
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CONTACT MADE BROKEN 
PAINTBRUSH CLEANER has teeth in it to 
b out dirt and hardened paint. Embedded 
ima cylinder of wood or plastic material are 
wire teeth set at an incline toward the direc- 
tig@m in which the cylinder revolves. The 
brush is fastened on a support so that the 
spirally arranged teeth will travel across it 
a back-and-forth motion when the cyl- 
i r is turned by the handle. For a brush 
t has become hard with caked paint, a 
clganing solution is first used to partially 
soften it. The machine embodies the ideas 

of Carl Jay Wiksten, St. Joseph, Mo. 


HOT AIR 


COLD AIR IN- 
TAKE AND FAN 
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QUICKSILVER FLASHLIGHT SWITCH con- 
trols the beam according to the position in 
which the lamp is held. It lights up when 
you point it down or hold it horizontally. In 
the end opposite the bulb is a drop of mer- 
cury, which rolls to make the contact clos- 
ing the circuit. The flashlight was invented 
by Gwilym F. Prideaux, Cleveland Heights, 
Ohio. 


CHEATING THE OUTDOORS of the heat 
that would merely go to waste up the chim- 
ney is accomplished by the device originated 
by Wilbur R. Brooks, West Hartford, Conn. 
Since the largest proportion of. the heat 
generated by an open fire goes up and out, 
even with a well-designed fireplace, the 
inventor conceived the idea of returning 
part of this heat to the room by means 
of a fan intake that pipes the chilly air 
through the flames of the fire. Lengths of 
pipe are joined and arranged continuously 
at the back of the fireplace in the direct 
rays of the heat going up the flue. Low- 
temperature air from the room is sucked 
through the conduit, heated, and ejected 
back where it will do the most good. The 
contrivance also helps in the ventilation of 
the room. It is portable, easily set up, and 
can be fitted to any fireplace with a few 
simple tools. The end of the pipe through 
which the heat is discharged can be ex- 
tended to the part of the room where addi- 
tional heat is most needed. 
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IT’S EASY TO READ IN BED if you have 
one of the new attachments designed by 
Courtland D. Burton, Indianapolis, Ind. You 
can lie flat on your back and, except for the 
slight exertion involved in turning the pages, 
do nothing but enjoy the latest “whodunit” 
or the current issue of POPULAR SCIENCE 
MONTHLY. A suitably slanted easel is held 
at a comfortable distance in the reader’s line 
of vision by an adjustable rod that is secured 
by a thumbscrew to the headboard of the 
bed. Suspended on this rod is an electric 
spotlight focused to illuminate the reading 
matter. The book or magazine is attached 
to the easel by spring clamps on either side, 
and is kept from sliding down by a rest at 
the bottom edge. The apparatus can be 
easily removed, taken apart, and packed for 
storage or shipping. 


BALL 
ENGAGES 
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BELLYWHOPPERS DE LUXE are possible 
to girls and boys who own the sled im- 
provement invented by Emerick Hodaly, 
Detroit, Mich. Not even a hill is required. 
A pole with a handlebar crosspiece at one 
end and a pointed piece of steel at the other 
is fixed by ropes fastened to the sides of 
the forward end of the sled. Holding onto 
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ELECTRIC BULB SNAPS INTO IT. No more 
twisting of a bulb in its socket if the inven- 
tion of Louis Frank, Fellows, Calif., is 
generally used. Bulb ends are molded of 
plastic, in which, instead of threads, are 
from one to three friction catches, or steel 
balls on spring cushions. The bulb is shoved 
into an ordinary socket, where the friction 
catches establish connection with one pole 
of the circuit. The other pole connects in the 
usual way with a wire extending through 
the lamp to the base of the plastic plug. 


this attachment, the sledder can propel 
himself over level snow or ice, or he can 
use the device for steering when coasting 
downhill. The ropes that attach the pole 
to the sled control the length of stroke and 
thereby prevent bruised hands from too 
hearty a push. Stretched ahead, the con- 
trivance can be used for pulling the sled. 
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COMPOSE YOUR COLOR PHOTOS 
AS HOLLYWOOD DOES 


HOW THE GLAMOUR CAPITAL TAKES LESSONS FROM NATURE 


By ROMAN FREULICH 
Portratt Photographer, Republic Pictures, Inc. 


HENEVER I am asked why I prefer 

W coior to black-and-white photography, 

I invariably reply: “Not until you copy a 

painting with your camera can you under- 
stand.” 

In taking color pictures, you paint on film 
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with light. You copy the visible colors of 
the spectrum in their many combinations 
and variations as reflected by the objects 
within range of the camera lens. 

Although the amateur must be aware of 
important differences between black-and- 
white and color photography, there is no 
reason for him to hesitate to explore the 
beauties of color, for he can take good color 
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pictures with the equipment that he 
probably has at hand. Besides the 
film, he needs only his camera, tri- 
pod, sunshade, two flood lamps and 
a refiector, and perhaps a light 
meter. 

I make many color portraits of 
Hollywood stars, some of which are 
reproduced on these pages. But at 
home I get just as pleasing results 
with amateur equipment. When tak- 
ing outdoor snaps of my two chil- 
dren, I boost light into the shadows 
with a homemade reflector. It is the 
approach rather than the equipment 
that counts. 

Amateurs know that in black-and- 
white photography they can put the 
shadows to work, balancing them 
against the lighter areas to render 
a more pleasing composition. You 
achieve much the same effect in 
color if you play complementary 
colors against each other. Try to 
wash out the shadows and permit 


Yellow and red provide contrast for Janet 
Martin's brunette hair, .while her gown is 
set off effectively. Below, red-headed 
Linda Sterling taken against a synthetic 
ocean, ond at left, against a green troy. 








color to give separation, for 
deep shadows blacken color. 

You cannot correct mis- 
takes on the transparency, as 
you can by intensifying or 
reducing a black-and-white 
negative. The shutter snaps 
on color with finality. 

Put complementary colors 
to work! That is the basic 
rule in a nutshell. You need 
only explore the fields—or 
your flower garden—to find 
many examples of colors 
working harmoniously to- 
gether as nature intended. 
Red roses are complemented 
by green leaves and branches. 
We call the colors comple- 
mentary because in combina- 





tion the red appears redder and the green 
actually greener. Both stand out more 
brilliantly because of the relationship. But 
pluck a red rose and place it against a 
wall of dull-red brick, and it loses much 
of its brilliance. 

As in arranging complementary colors in 
painting, compose your photographic sub- 
jects with the same eye for colors. Here 
are six color combinations that will be 
easy to remember and of immeasurable 
value in color photography because the 12 
colors in them occur frequently: 

Crimson ween 

Scarlet 

Orange 

Yellow 

Green- Yellow 

Yellow-Green 


Green 
Blue-Green 
0 
Blue-Violet 
Red-Violet 
Magenta 


In portraiture, including even informal 
outdoor snaps, clothing colors and the 
background should harmonize as do these 
examples. Colors should be subordinate to 
the subject. Contrary to black-and-white 
practice, light backgrounds need not be 
provided for dark subjects and dark back- 
grounds for light subjects because the colors 


will create contrast. Harsh and brilliant 
colors, as well as very dark ones including 
black, should be avoided because they ob- 
scure important detail and may be other- 
wise unpleasing. Children dressed in light 
colors photograph well against pastel 
shades. Men in blue may be placed against 
a background of maroon. Try pastel green 
for women in lavender, or jade green for 
women in pink. 

Faces, tending toward yellow-orange, usu- 
ally photograph well against blue sky, but 
many portraits, particularly close-ups, can 
be improved greatly by make-up. In gen- 
eral, application of make-up offers no diffi- 
cult problem—provided you can get any 
males in the picture to stand for the stuff 

Make-up obscures blemishes such as slight 
scars and splotchy freckles. Persons, par- 
ticularly girls and children, who enjoy a 
fair and clear skin require scarcely more 
than a touch of lip rouge. 

Several types of make-up are generally 
available in drug stores. I prefer a grease 
base of a tint to suit the individual. Simply 
daub it on the forehead and cheeks with a 
finger and smooth it down. Shade the sur- 
face with powder. Apply a natural red lip 





PLANNED LIGHTING IS THE SOLUTION TO YOUR 


NE of the most important factors in 

the production of a good portrait is 
the photographer's ability to see high lights 
and shadows. Every light that is used has 
a specific purpose and does a certain job 
in creating an effect in the portrait. 

What the four lights most often used by 
professionals will do for a portrait is shown 
dramatically in the five photos below. The 
diagram at the far right is keyed to indi- 
cate just which lights were used in making 
the photos. Thus, the key light was used 
for Figs. 1, 2, 4, and 5, but not for Fig. 3. 

Just as in nature, where the sun is the 
main source of light, good portraiture ordi- 


narily involves the use of a single key light. 
This key, which alone was used in Fig. 1, 
should be placed before any other light. 
Without complementary lighting, it will 
leave sharp shadows. Hither a spotlight or 
diffused floodlight can be used; a spot gives 
sharp-cutting, crisp details, while diffused 
light is often more desirable for photo- 
graphing children or elderly people. A spot 
is ideal, nevertheless, when a dramatic char- 
acter study is being made of an old man 
or old woman—it brings into sharp contrast 
every whisker, wrinkle, and pore in the face. 
In general, a floodlight is more flattering. 

A “fill” light is used to throw an over-all 





rouge, smoothing the contours with a soft 
brush. Men usually require a rouge of 
brownish cast to match their naturally 
ruddy complexion. 

You cannot always find exact color com- 
binations for your photography, especially 
outdoors where you usually must take what 
nature provides. A change of suit or dress, 
if you are at home, may simplify the prob- 
lem. Since the light in early morning and 
late afternoon carries a reddish tinge, it is 
a good idea to take your pictures between 
nine and three. Place your subjects in the 
sunlight away from both shadows and 
shade. Include such dark backgrounds as 
trees and hedges only when they are lighted 
by the sun. It is a good idea, too, to photo- 
graph people from a low angle in order to 
include blue sky or clouds. To avoid un- 
sightly squinting, have your subjects turn 
slightly away from the sun. Use a reflector 
to fill in shadow and provide some side 
lighting. 

There is little you can do about the light 
for landscapes and scenics except to se- 
lect an appropriate time. Choose a bright, 
sunny day if possible. Include a tree or 
doorway or a friend in the foreground. 


Once you are satisfied with outdoor color 
pictures, you will be ready to move indoors 
This means artificial light, either flash or 
flood, and you will discover the most im- 
portant difference between black-and-white 
and color photography. 

Contrary to what you have learned in 
making black and whites, you will find flat 
lighting best, except for certain effects in 
which shadows are needed to dramatize a 
scene. The flat technique succeeds because 
the contrasting colors themselves provide 
separation and give a feeling of depth. 

To produce flat lighting, two No. 2 flood 
lamps in reflectors are adequate for full- 
length figures and room corners. Place one 
on each side about 18” from the camera, one 
at camera level, the other 18” higher. 

Start with close-ups of persons or a still 
life of objects grouped on a table. I always 
try to include at least four colors, for the 
more you include the richer the result 
will be. 

If possible, back up the principal interest 
with a colored screen or dyed bed sheet, or 
place your subject near a colored wall to 
take advantage of reflected back light. Se- 
lect a background of some variant of red, 





PORTRAIT PROBLEM 


illumination on the subject and serves to 
soften the shadows created by the key light, 
as indicated in Fig. 2, which was taken 
with both the key and fill in place. The fill 
should be as close in line with the camera 
as possible and at about the same level to 
direct light full on the subject from the 
viewpoint of the camera lens. Its intensity 
should be less than that of the key. The 
closer it is to the subject, the more the 
softening effect on the shadows. But take 
care not to wash out shadows completely. 

A “hair” light, while not a necessity, adds 
greatly to a portrait. Figure 3 was taken 
with no other lighting, and it shows vividly 
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By EMERSON HALL 


just where the hair light falls. A small spot 
is best for the purpose, though a diffused 
light will serve fairly well. Place it behind 
the subject and 12” to 24” higher on the 
side opposite the key. Take care that its 
rays do not hit the lens, and don’t let its 
light strike the subject’s nose. What effect 
the hair light has when used with the key 
and fill is shown in Fig. 4. 

The final light is that for the background. 
It is focused on the background itself, not 
on the subject, and is used to build up the 
light value of the background in relation to 
the picture, as in Fig. 5, where ‘all four 
lights were used in making the portrait. 
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Both sky and water are captured with the camera 
at a low angle, and their color adds beauty to 
this diving-board study of actress Lynne Robers. 


blue, yellow, or green. Leave dark colors 
and white alone. A pattern sometimes adds 
eye appeal. I created the synthetic ocean 
background in one of the accompanying 
photos by projecting hard blue-white light 
through an empty 5-gal. bottle. Colored 
cellulose acetate sheets over a spot or flood 
give similar results. 

Brilliant pottery, gourds, china flowers, 
paintings lighted from the side to avoid 
reflections, figured sweaters, brilliant neck- 
ties, and ribbons or flowers in the hair—all 


MAKE-UP IS IMPORTANT. 


Even o background of straw lends interest to this 
view of blonde Vera Hruba Ralston. One flash bulb 
wos used. The straw reflected light on her hair. 


these add effectiveness to color composition. 

If the colors you select harmonize, then 
the picture is good and you are pleased. 
But if they clash, the picture looks odd 
even to an untrained eye. 

One final word: Avoid an extreme bright- 
ness range, that is, do not include very 
dark and very light areas. Outdoors this 
may be done by having the sun somewhere 
behind the camera. Indoors, careful selec- 
tion of your colors and careful placement 
of your lights will do the trick. 





First, @ grease base of a tint to suit the skin is dabbed on and 


smoothed with a finger, and then shaded with powder. Notural red lip rouge is next applied and blended 
to the contours with o soft brush. The moke-up items shown at right can be obtained at most drug stores. 
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ITTLE time remains to complete 
that gift list. Shown on this page 
are four of the many projects de- 
signed especially for this postwar 
Christmas by POPULAR SCIENCE con- 
tributors. To make them, gee the 
listed Home and Workshop pages. 


WHEN BIG BROTHER comes home 
from the wars he will go in for colorful 
ties, and what could be more appropriate 
then an equally colorful tie rack? This 
one, with alligator and palm trees for its 
tropical allure, is described on page I6l. 


DAD OR A FISHERMAN PAL will 
delight in the cigarette box shown at the 
right. In its glassed-in top is space for 
a display of favorite flies. It holds 
on ample supply of smokes. See page 148. 
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A JEEP FOR AN ACTIVE BOY. Junior will go 
for this all-wood pedal model, but you may make him 
one of metal if you prefer. Turn to pages 162 to 166. 


FOR THE YOUNGER CHILD. The pull toy shown 
above flashes the colors of the rainbow from the 
blocks extending from its wheels. They turn along with 
the wheels for a variegated color show. See page 155. 
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PLASTIC LOUPE with precision - ground 
lenses giving a magnification of 2.5 times 
is put out by the American Optical Com- 
pany, Southbridge, Mass. The lightweight 
plastic frame is held securely and com- 
fortably before the eyes by an adjustable 
elastic headband. Also adjustable for dif- 
ferent facial contours and widths between 
eyes, the loupe is well ventilated and will 
fit any type of face. It can also be worn 
over eyeglasses easily. Artists, inspectors, 
and others will find it conserves eyesight 
and improves efficiency. 


FAST AND SMOOTH wood cutting is ob- 
tained with the new expansive bit below. 
It features a wedge-lock groove that is 
formed when the replaceable center lip is 
locked tight with a machine screw and 
which holds the cutter blade at the diam- 
eter set. The bit comes in two models, each 
with two blades with easy-to-read scales, 

and cuts holes from \ of an inch 

to 3% inches. Manufacturer is 

Bruno Tools, Beverly Hills, Calif. 


we Too 


PLANE IRONS AND CHISELS can be kept 
sharp as new with this adjustale grind- 
ing attachment. It can be used with 
grinding wheels of any size or shape and 
will take plane blades and chisels up to 
3% inches wide and % inch thick, holding 
them firmly at the critical sharpening 
angle. Read-Lewis Machine Co. makes it. 


MAGNETIC STRAIGHTEDGE that exerts 
an 18-pound pull and adheres to any metal 
surface is used to guide flame-cutting tools 
in making uniform cuts. Made of alumi- 
num by the B. & W. Company, Los Angeles, 
Calif., it is available in three models from 
18 to 36 inches long. 








Here's Collector Charles 
B. King examining one 
of his important group 
of working models, a 
British locomotive that 
is shown complete with 
tender on the next page. 
The collection includes 
models of practically 
every form of power in- 
stallation for industry. 


Scale model of a 100- 
hp. National gasoline 
engine built by A. C. 
Curzons of Leeds, Eng- 
land, about 1910. The 
bore of the model is |! 

inches, with a iud-touk 
stroke. The shaft diame- 
ter is ¥% of an inch, and 
the flywheel nine inches. 
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HIRTY-SIX working scale-model engines, 

made with the precision of fine jewelry 
and representing practically every form of 
power installation used in industry, make 
up one of the finest collections of its kind 
in the world. The models, some of which 
are shown on these pages, are owned by 
Charles B. King, and are on display in his 
home at Larchmont, N. Y. The machines 
in miniature include electric-light plants, 
steam-operated mill machinery, ferryboat 
and steamboat engines, locomotives, auto- 
mobile and airplane engines, steam ham- 
mers, locomotive air pumps, and power- 
generating plants. 

Engine models comprise only a small part 
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Two marine-engine mod- 
els. At the left is a com- 
pound engine with bores 
of 1% and. !¥% inches, 
having a one-inch stroke. 
At right is a triple-expan- 
sion job that is equipped 
with feed and air pumps, 
and overhead lubrication. 


This North Eastern Rail- 
way passenger tank loco- 
motive model was built in 
England about 40 years 
ago. It has a copper boil- 
er, firebox, inside cylin- 
ders, and Joy valve gear. 


Fired with cannel coal, 
this model is believed 
capable of developing 
approximately one horse- 

wer. It is 64 inches in 
ength, and the height to 
top of stack is 18 inches. 
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Looking into the cab of the Great North- 
ern model. Controls and gauges ore all 
made to scale, ond ere in working order. 


of King’s complete group, which 
includes small-scale cepies of ships, 
guns and cannon, and antique 
locks. His ancient eight-inch how- 
itzer model was described and pic- 
tured in the November issue of 
P.S.M. (pages 116-117). 
Mr. King, who has spent several 
years in gathering his collection 
from all parts of the world, was 
a pioneer in the automobile indus- 
try. Back in 1895, he was a driver 
in America’s first automobile race, 
held in Chicago on Thanksgiving 
Day over a 54-mile course. He fin- 
ished second. He helped Henry 
Ford build his first car by giving 
him some parts and suggestions, 
and, in 1896, rode with Ford in the 
Got tet ren. es eS taedee compound marine condensing engine, fitted with steam 
years he designed automobile, averse geor and air and circulating pumps, is 18 inches high 
marine, and aeronautical engines. ond has 896 bolts and screws. The model was built in England. 


On a base 9/4 by 17% 
inches is mounted a model 


engine-room layout. it 
includes a horizontal com- 
pound mill engine, and 
the minicture tools upon 
rack are correctly aie 
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There ore approximately 1,800 tiny screws in that thimble, all individually made on automatic machines 
thot turn out 600 on hour. Used in fine instruments, they cost about $100 an ounce (more than 4,200 screws). 


$100-AN-OUNCE SCREWS 
MAKE GOLD LOOK CHEAP 


MERE spoonful of little screws as a 
A day's work for a man and a compli- 
cated machine would seem to be a poor 
output, but when the tiny screws are worth 
more than their weight in gold it’s a differ- 
ent story. Though they are made of brass 
or steel, these little screws cost around $100 
an ounce. Gold is worth $35 an ounce. 

Automatic screw machines do what the 
ancient alchemists could not—they take 
base metal and turn it into something more 
precious than gold. 


An operator checks a machine that forms, threads, 
and slots the heads of screws bv successive outo- 
matic steps from 12-foot lengths of wire stock. 


These miniature screws for watches and 
instruments are all made individually. To 
turn out one of them is just as much labor 
for man and machine as to make the larg- 
est machine screw. And, of course, they 
are as important as the big ones, for with- 
out them we would not have many fine 
instruments that are essential to the ma- 
chine age of today. 

A firm that takes pride in the smallness 
of its products, having specialized for three 
generations in the finest machine screws, 


In making a screw, the end of wire stock (greatly 
magnified) is tapered to size and threads are cut. 
A knife cuts the head and forms base of next screw. 
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Here is the shaping knife cutting the head of a 
screw and making the toper of the screw to follow. 


Photographs by WILLIAM W. MORRIS 


is the Waltham Screw Company at Wal- 
tham, Mass. There the writer saw how these 
tiny machine parts are turned out. The 
workers go around with watchmakers’ eye- 
glasses hinged to their regular glasses or 
on headbands. You can watch one of the 
screw-making machines in operation with- 
out seeing what it is doing unless you look 
very closely and have good eyesight. When 
threads are as fine as 100 to the inch they 
are almost invisible. And this factory turns 
out screws with 240 threads to the inch. 

Automatic machines developed in this 
plant helped to make the dollar watch 
possible by bringing down the cost of the 
screws that went into it. In wartime this 
factory’s products were as important as the 
guns, tanks, and planes in which they were 
used by the million 

Tolerances on these fine screws are on the 
order of half a thousandth. It is not mere- 
ly a matter of cutting so many threads to 
the inch, but the shape of these microscopic 
threads must be correct. They are just so 
high and so wide, and have an exact angle 
of “pitch,” usually 60 degrees, which is the 
American standard for machine screws. 

The master tap from which the cutting 
die is made to turn out screws with 240 
threads to the inch is smaller than a pin, 
yet close examination with a glass will 
show that the threads are there. These taps 
are produced on a miniature lathe, then 
hardened and tempered. They are used to 
thread the dies used on the automatic ma- 
chines. A die may make as many as 100,- 
000 screws before it wears out. That is, 
when it is used on brass or ordinary steel; 
stainless steel wears out the die about five 
times as fast. 

Automatic screw machines in the Wal- 
tham plant occupy only about a square 
yard of space each, but they do everything 
to turn out a finished screw from wire 
stock, once they are tooled and adjusted. 
—GOLD V. SANDERS. 
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Screws not slotted on the automatic machine are set one 
by one into rim of this wheel and cut by a circular sow. 
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Tiny hexagonal nuts also get individual handling. Two 
drills countersink the hole on both sides to avoid burrs. 


A shank threaded only about a half inch from the end 
taps the nuts and they build up until the shank is full. 
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Christmas Trees Are 
Now Lighted by 
Fluorescent Bulbs 


FLUORESCENT lamps 
have been adapted for 
Christmas-tree lighting 
by Sylvania Electric 
Products, Inc. Being free 
from mercury, which 
tends to return to its 
norma! liquid state when 
there is a low bulb tem- 
perature, these new bulbs 
can be used outdoors in 
winter as well as indoors. 
No starting device is 
necessary since the care- 
ful selection of gases 
helps to keep the glow 
discharge voltage below 
the 120-volt standard. 
Lamps are marked for 
AC, but can be used on 
DC without any partic- 





Conning Tower for Railroad Cars Will Give Panoramic View 


PASSENGERS on railroad trajns will have standard car is built into the roof, and its 
an opportunity to see all the landscape there top and sides are laminated heat- and ray- 
is through the windows of the Vista Dome resisting glass. Air conditioning adds: to 
car recently put in service on the Burling- the comfort of the 24 passengers who can 
ton system. This penthouse addition to the be accommodated at one time. 
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REGENERATING 
CHAMBER 
ALLOWS AIR 
TO BE 
BREATHED 


OVER AGAIN 


FACE MASK HELMET 


GLASS WINDOW 


EXHALING 
PIPE 


EXHALING 
BREATHING 
BAG 


FROG 


N RUBBERIZED diving suits fitted with 
helmets and breathing apparatus, Britain’s 
web-footed “frog men" performed one of the 


most hazardous operations of the war. 
Shortly after dawn on D Day, they slipped 
unobserved from rubber dinghies and swam 
like fish to neutralize underwater mines and 
booby traps. Also, they flattened massive 
obstructions the Germans had erected in the 
shallows off the coast of Normandy and 
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INHALING 
PIPE 


COLLAR 


INHALING 
BREATHING 
BAG 


OXYGEN 
BOTTLE 


RUBBERIZED 
STOCKINET 
suit 


MEN 


opened a path to the beaches for the flat- 
bottomed landing craft. 

In the Pacific, from the Marshalls to Ba- 
likpapan, the U.S. Navy had its “warriors 
in swim trunks.”’ Unarmed, and garbed only 
in shorts and webfoot galoshes, these mer- 
men of the Underwater Demolition Units 
braved sharks and enemy fire to blast nat- 
ural and man-made obstacles, clear- 
ing the way for our assault troops. oe 
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Britain's underwater specialists could remain submerged for nine hours while swimming on missions covering 
more than |O miles. Unhampered by their equipment, they moved about freely without betraying their presence. 
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EXPLOSIVE CHARGES 
MAGNE TICALYY 
ATTACHED TO NAZI 
OBSTACLE MINE 








Unseen by surface watchers, the frog men swam close to the Normandy beaches to fix magnetic charges to 
thousands of German mines {above) and underwater steel barricades, blasting a path for our invasion craft 


Overboard! Carried by rubber dinghy os near ‘ slither noiselessly to their objective, towing 
possible to their target, the men spill out and... explosive charges. They better two miles in an hour. 
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The human mine sweepers carry their boat to a beach to head out into the Channel. Under their rubberized 
suits they wear inch-thick kapok jerkins for protection against the shock of underwater explosions. 


Frog men also worked out of midget submarines. Armed with cutters, they severed the strands of antisubma 
rine nets, allowing the subs to slip through. In enemy waters they fixed delayed-action charges to harbor craft. 








In the Pacific, U.S. Navy underwater scouts hit at A smoke and a drink make just the right bracer for 
the Japs. Sergei Aalto, of Portland, Ore.. exudes Shipfitter 1/C John Regon, of Boston, aboard the 
delight at the prospect of smashing Guam defenses. pickup boat after he had set charges at Balikpapon. 


No trero-hour nerves here. Members of a Navy Underwater Demolition Unit watch in fascination as B-25's 
strafe Balikpapan's beaches to drive the Japs inland. After the bombers winged away, warships took up the 
shelling to provide protection for these heroes, soon to dive in and plant explosives around underwater obstacles. 
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OOKING like a coil spring set on 
‘a its small end, a strange building 
will be added next year to New 
York City’s skyline. Frank Lloyd 
Wright, “modern” Wisconsin archi- 
tect, designed it to house the Solo- 
mon R. Guggenheim collection of 
“non-objective” painting. 

Although the building will be 
12 stories high, it will have no 
floor levels. Instead, a spiral ramp, 
increasing in diameter from bot- 
tom to top, will wind around a 
central light shaft topped by a 
glass dome Paintings will be 
displayed on the outside walls. 
As visitors pass over a grill at 
the entrance, a vacuum system 
will draw dust off their clothing 
and shoes. This, with air con- 
ditioning, will make it unneces- 
sary to cover pictures with glass. 
Floors, ceilings, and walls will be 
covered with cork for heat and 
sound insulation. 


Model of the unique museum building designed by Frank Lloyd 
Wright for construction in New York next year. Its ‘gallery’ 
is a continuous ramp spiraling outward as it circles a light 
shaft. The overhang of successive turns will provide a con- 
tinuous window—the only opening in the outside wall. Rectan- 
gular sections at base will house the administrative offices. 


Cross-section view shows the odd interior arrangements of what will be Manhattan's most bizarre building. 


The tower at the right, topped by a glass-bubble astronomical observatory, contains “fast’’ ramps that 
will enable visitors to go from one level to another without making the circuit of the main gallery ramp. 





RAW MATERIAL FOR THE CHEMIST 


Since 1859 natural gas has been used for cooking in America, but it was not until the 1920's that chemists 
discovered that the hydrocarbons of the gas were reactive, opening up a vast, new field of research. 


NATURAL GAS 


By J. D. RATCLIFF 


Drawings by Stanley Bote 


RESEARCHERS HAVE BARELY ENTERED THE CHEMICAL 
WONDERLAND THAT HOLDS A STORE OF NEW PRODUCTS 


Weir natural gas and people think 


of the flame in the cookstove. They 
never think of the chemist. But to the 
chemist natural gas is a fabulous raw ma- 
terial with dazzling possibilities. It is a 
source of desirable atoms that can be re- 
strung to make molecules worth millions 
If one starts with natural gas,”’ says Dr. 
Gustav Egloff af Universal Oil Products, ‘all 
the known synthetic products that man has 
leveloped in organic chemistry can be de- 
rived—-and there are over 500,000 of them!” 
Potentially, natural gas is the basis fora 
new industry which can dwarf the coal-tar 
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industry we built a generation ago. The 
gas that issues from the ground in 37 of the 
48 states can be converted into an incredible 
array of products: potable alcohol, plastics, 
rayons, perfumes, drugs, solvents, explo- 
sives, insecticides, flavorings. 

Practicing the wizardry of his trade, the 
chemist has done all these things. And he 
believes that he barely has his foot in the 
door. Yet some chemical texts still state 
that natural gas is completely unreactive, 
completely inert! These texts even offer 
proof that the molecules in natural gas can 
never be ripped apart and retailored into 
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PRODUCTS FROM NATURAL GAS may be seen almost everywhere, and chemists have only be- 
They call it “the most desirable chemical 
During the war, natural-gas chemistry produced tens of millions of gallons of toluene— 


gun to explore its possibilities. 
has yet seen. 
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raw material the world 


for TNT—when the building of thousands of coke ovens to supply such an amount was out of the question. 


new patterns! This idea was accepted by 
everyone until one day in the early 1920's 
when a momentous accident happened in 
the laboratory of an oil company. A group 
of chemists were studying the problem of 
corrosion in natural-gas pipe lines. They 
correctly guessed that corrosion was due 
to the action of gas plus air that had 
leaked into the pipes. 

To reproduce conditions artificially, and 
to hasten any reactions, they put natural 
gas and air in a steel chamber under pres- 
sure. When they opened the chamber they 
found droplets of wood alcohol, formalde- 
hyde, and formic acid! This was one of the 
golden moments of chemical research, and 
the investigators had the wit to realize it. 
It was easy enough to see what had hap- 
pened. One atom of oxygen from the air 
had combined with a molecule of methane 
to make wood alcohol, two atoms of oxygen 
to make formaldehyde, and three to make 
formic acid. 
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Despite what chemical texts said, the 
hydrocarbons of natural gas were reactive. 
Once this was realized, the lid was off. Natu- 
ral gas represented a chemical raw ma- 
terial cheaper and easier to handle than 
any other raw material previously known. 

Rough calculations brought out striking 
facts. Potentially, 1,000 cubic feet of natu- 
ral gas—which cost five cents at the well 

could be converted into eight gallons of 
ethyl alcohol, four gallons of methyl alcohol, 
one gallon of acetic acid, and other valuable 
products. Weight for weight, natural gas 
costs only one fifth as much as crude oil. 

Natural gas is a mixture of four gases: 
methane, or marsh gas, ethane, propane, 
and butane. Of the four, methane is the 
lightest and most plentiful. It constitutes 
90 percent of all natural gas. Besides these 
things, natural gas contains smaller amounts 
of pentane, hexane, heptane, and helium. 

In most cases, industry takes out the 
component wanted, then uses the remaining 
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FROM WELL TO DWELLING. Compressing stations located near gas fields extract rich gaso- 
line vapors and such gases as propane, butane, and helium before the natural gas is piped to the con- 
sumer area. Transmission mains as long as 1,000 miles then carry it to the smaller distribution pipes. 


gas as fuel. Carbide and Carbon Chemicals 
Corporation uses this procedure in its vast 
plant at South Charleston, W. Va. It ex- 
tracts ethane from natural gas, and pumps 
the remaining gas into city fuel lines. 

The chemist has four general lines of 
attack in ripping apart the molecules in 
natural gas: 

OXIDATION: Oxygen is added to various 
components of natural gas under heat and 


pressure—and sometimes in the presence of 
a catalyst—to produce a giant array of 
chemicals. Example: ethane and methane 
are oxidized to produce formaldehyde. In 
turn, formaldehyde is used to make resins 
of the bakelite type. Ethane and propane 
can be oxidized to produce ethyl alcohol and 
acetic acid—-used in making acetate rayons. 

The magical oxygen atom interacts with 
natural gas to make dyes, solvents, photo 


37 OF THE 48 STATES hove natural-gas deposits, but only 24 [indicated on the map) are now 


marketing the gas in commercial quantities. 


Pipe lines from Amarillo Field 


in Texas extend as far 


north as Minneapolis, Chicago, and Detroit, and plans are under way to liquefy the gas and ship it by barge. 
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film, paraffin, antifreeze compounds, and a 
thousand other substances. 

DECOMPOSITION: Chemists can chip 
off an atom of hydrogen here, an atom of 
carbon there, to convert natural gas into a 
variety of new products. Or, the molecules 
can be split completely apart to leave free 
hydrogen and carbon. The hydrogen may 
be used to hydrogenate cottonseed and other 
vegetable oils into edible fats. Or, the hy- 
drogen may be combined with atmospheric 
nitrogen to make ammonia for fertilizer 
and explosives. The carbon left in this proc- 
ess goes into automobile tires and print- 
ing inks. 


solvent, carbon tetrachloride, is another 

NITRATION: Adding a nitrogen atom 
to natural gases opened the way to a host of 
new explosives, some of them almost in- 
credibly violent. Several years ago a tea- 
spoonful of one of these explosives went off 
in a Swiss laboratory. It wrecked the 
laboratory, killed 10 people, and injured 20 
others. 

All this new knowledge, which was being 
put to work just as war started, was invalu- 
able. It would have been virtually im- 
possible for the United States to wage war 
on such a tremendous scale without the 
help of natural-gas chemistry. Products of 





THE NATURAL-GAS RESERVE in the U.S. is 200 trillion cubic feet, or enough to last over 60 
years, as compared with a petroleum reserve of 20 milion barrels, a 15-year supply at the present rate 
of consumption. The average domestic consumer of natural gas uses approximately 62,300 cubic feet a year. 


Retailoring the hydrocarbon molecules in 
natural gas is an infinitely fruitful field. 
Either the ethane (CH;CH;) or methane 
(CH,) molecule can be converted into acety- 
lene (HC=CH). Then the acetylene is 
used to make nylon and a synthetic rubber, 
neoprene. 

Ethylene (C.H,) is derived from ethane, 
propane, or butane. This gas is used to 
ripen oranges and other fruits. It is also 
used to make antifreeze, ethyl alcohol, and 
blending stocks for high-octane gasoline. 

HALOGENATION: By combining the 
halogens—chlorine, bromine, iodine, fluorine 

with natural gas another set of chemicals 
results. Chloroform is one of them, and the 
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this new industry are everywhere: in the 
Lucite nose of a bomber, in the rayon fabric 
of the bomber’s tires, in the plastics on the 
instrument panel, to name only a few. 
Natural-gas chemistry broke one of the 
most dangerous bottlenecks that faced the 
country. We needed toluene—-for TNT— in 
unprecedented quantities. Coke-oven gases 
supplied the 25 million gallons of this vital 
stuff we used in World War I. This time 
we needed more than ten times this piddling 
production—and building coke ovens to sup- 
ply it was out of the question. Gas chemists 
came to the rescue—-producing tens of mil- 
lions of gallons of toluene at unheard-of low 
prices. (Continued on page 206 
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LENSES AND PRISM 
“GROWN” FROM SALT 


Chemists produce synthetic crystals that are 
larger and purer than those found in nature. 


By HARRY WALTON 


HROUGH a new kind of gunsight, a 
| gunner sees projected in space a 
series of concentric rings like a bull’s-eye 
in the sky. It moves wherever the gun is 
aimed, an optical finger of death pointing 
out the spot where the Shell will strike. 
Its heart is a thin, transparent optical 
element-a chemical crystal that could be 
“grown” in a kitchen oven. 

In a plant making synthetic rubber, buta- 
diene passes before the inanimate but alert 
eye of a spectrophotometer. This is a critical 
stage in the process; if impurities pass, they 
spoil material already further proc- 
essed. Suddenly electric relays click. An 
automatic valve snaps to a new position, 
and impure butadiene is by-passed and re- 
turned for processing. Infrared light passed 
through the chemical is continuously and 
instantaneously analyzed by the instrument. 
A change in the characteristics of the 
spectrum signals, ‘“Impurities."”" This acti- 
vates electronic controls without halting 
production for an instant. The prisms and 
windows of the spectrophotometer are not 
glass, but chemical compounds synthetically 
grown” in crystalline form. 

Optical crystals, ground into prisms and 


may 


lenses, can spot enemy camouflage unde- 
tectable by the eye, photograph objectives 
by night or in fog, analyze the smoke of 
factory chimneys to reveal the product of 
the furnaces beneath, monitor the quality 
of aviation fuel, and serve the cause of 
victory—and peace—in myriad other ways 
that may not yet be revealed. 

Optically considered, the finest glass has 
limitations at both ends of the visible 
spectrum as well as within it. Common 
glass only imperfectly transmits ultraviolet 
and infrared radiation. Certain natural 
crystals not only are more transparent to 
these wave lengths, but are more effective 
in spreading incoming light into wave bands 
analogous to the color bands in an ordinary 
sunlight spectrum. Many are capable of 
double refraction—-they break up a single 
unpolarized beam of light into two beams 
polarized at right angles to each other. 

Natural crystals such as calcite (Iceland 
spar), rock salt, sylvine, fluorite, tourma- 
line, and others, have long been used in 
laboratory instruments, but proved alto- 
gether inadequate to meet wartime needs 
for more and better military and analytical 
instruments. Natural calcite and fluorite 
crystals of optical quality are scarce; only 
a fraction of those found are suitable for 


Lens, prism, and window blanks cut from a synthetic crystal grown from common table salt are ready for 
polishing. Made by The Harshaw Chemical Company, of Cleveland, the crystals are used in gunsights and 
in instruments for infra-red and ultraviolet spectroscopy, infra-red photography, and polarizing optics. 
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HOW OPTICAL CRYSTALS ARE “GROWN” FROM SALT 
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| Sediym chloride (pure table salt) is loaded into a The grown crystal, still red-hot, is transferred 

platinum crucible, then lowered into a four-place crys- to the melting-out furnace. This transformation 
tallizing furnace. Large, single crystals of sodium chle- of salt into a large crystal is a continuous process; 
ride, potassium bromide, and lithivin fluoride, weighing both the temperature ond the mechanical lowering of 
up to 33 pounds each, are grown in these special ovens. crystals during growth ore under complete control. 
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Placing the red-hot crystal in 4 In the melting-out process the Then the still red-hot crystal is 
the melting-out furnace. Plati- outside of the crucible is heat- quickly lifted out and transferred to the 
num crucibles are used because of the ed, freeing the crystal. The cru- annealing furnace where it is allowed to 
metal'’s ability to withstand the  cible is removed, and the crystal cool slowly for ane week. Result: a larger 
high temperoture of the molten salts. remains at the bottom of furnace. and better crystal than nature can produce. 
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A platinum crucible comes out of the furnaces bat- 
tered and scorred. This one has just been reshaped 
on the steel mandrel, or mold, and repolished both 
nside and out. It is now ready to be used again. 


use. The supply of rock-salt crystals from 
Russia was cut off for several years. Prisms 
or lenses were always limited by the size of 
the natural crystals from which they were 
made, and large crystals were rare. Further- 
more, some natural crystals could be judged 
as to quality only after laborious grinding 


and polishing, with resultant waste and 
high cost. 

Naturally these disadvantages stimulated 
efforts to produce synthetic crystals with 
the same optical properties. It was known 
that certain chemical salts could be melted 
by heat and would, under favorable condi- 
tions, solidify into crystalline form. But 
more often they merely hardened into a 
mass consisting of thousands of separate 
crystals. Such a mass is partially opaque 
and useless for optical purposes. Its atoms 
lie in random planes, whereas those in any 
single crystal are oriented along definite 
lines. The difference is roughly similar to 
that between frozen winter slush and a 
clear block of ice. 

The problem was to orient the atoms of 
the molten mass during the critical cooling 
period. A means for doing so was developed 
at Harvard University and Massachusetts 
Institute of Technology. Since 1937 The 
Harshaw Chemical Company, of Cleveland, 
Ohio, under the direction of Dr. H. C. 
Kremers, senior chemist, has been produc- 
ing by this method crystals much larger 
and more nearly perfect optically than those 
found in nature. 

In outline the procedure is simple. The 
raw material—purified common salt, for 
example—is poured into a cylindrical plati- 
num crucible with a cone-shaped bottom 
and lowered into a crystallizing furnace. 
By carefully controlled heat, the mass is 
melted and then allowed to cool enough to 
“grow” into a single crystal. The crucible 
with the completely grown crystal, still red- 
hot, is then transferred to a melting-out 
furnace, where the outside of the crucible is 


The largest rock-salt prism blank ever made (left), and the 25-pound single crystal from which it was cut. 
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heated sufficiently to let the crystal drop 
free, like ice cubes from a tray over which 
warm water is run. 


The red-hot crystal is then quickly trans- 
ferred to an annealing furnace and allowed 
to cool slowly over a period of one week. 
The key to proper growth of the crystal is 
careful control of temperatures at all stages 
within a tolerance of one half a degree 
centigrade. 


HOW SALT CRYSTAL IS CUT INTO PRISM AND LENS BLANKS 














Platinum crucibles are used not only to 
withstand the high temperature of the 
molten salts, but to prevent contamination. 
After a crystal has been grown in it, the 
crucible is re-formed on a steel mandrel, 
patched if damaged, and repolished both in- 
side and out. 

The single crystals as grown are 250 
millimeters (about 10 inches) high and 190 
millimeters in diameter, and weigh between 











Cleaving window blanks from a chunk of synthetic 
rock-salt crystal. The blanks ore first cut roughly 
to size, then ground and polished for exactness 





Wet-string. saw tleft) for cutting water-soluble 
crystals. The headstock supplies power to a jack 
shaft and on arrangement of pulleys over which the 
string runs. The crystol rests on o table affixed 
to the lathe carriage and moves against the string. 


There is very little waste in cutting up a perfect 
synthetic crystal. At right, below, an uncut crys- 
tal stands beside a wooden dimensional model show- 
ing how it may be cut. On the left are the prisms 
ond windows cut to the specifications of the model. 
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Synthetic crystal, which hes effectively reploced Aluminum-foil dish is then ploced inside asbestos 


calcite, can be made in 20 minutes. Aluminum foil 
shaped on a gless form to moke dish, as on right. 





4 During the hardening process each atomic layer 5 
is 


oriented, moking the crystal op- 


tically veefvl. crystal’s foil is 


They are sawed or 
into blanks or lens 
sizes, as shown in some 
i mpanying photographs. The 
made by the Perkin- 
of Glenbrook, Conn., 
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needle or sharp-pointed knife. If core is taken te remove 


mica, the same piece con be used again in making crystals. 


are used in infrared spectroscopy, the latter 
in the region between one and five microns, 
sodium chloride up to 14 microns, and po- 
tassium bromide up to 25 microns. Lithium 
fluoride is used in ultraviolet spectroscopy 

A comparative newcomer is the sodium 
nitrate crystal, which replaces natural cal- 
cite. It has been the most difficult to grow, 
and for a long time could be produced only 
in small sizes 3ut a new technique de- 
veloped by Dr. Cutler D. West and Frederick 
J. Binda of Polaroid Corporation, Cambridge, 
Mass., makes it possible to produce good- 
sized crystals readily even in a kitchen oven! 

The problem was to make the first atomik 
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LARGE OPTICAL CRYSTALS FROM SODIUM NITRATE 


Dr. Cutler D. West and Freder- 
ick J. Binda of the Polaroid 
Corporation, inventors of the 
new method for growing large 
lens blanks for polarizing op- 
tics, measure a giant sodium- 
nitrate crystal. Dr. West re- 
ports he has. grown crystals 
three quarters of an inch thick 
and 7‘ by 15 inches in crea 
that have optical qualities 


, a superior to those of calcite. 
=< The disks in the foreground are 
so aluminum pans forroundlenses. 


Molten crystal is withdrawn from the oven, and the 
mica floated on it. This piece of mica contrels the 
ee 






The synthetic crystol, optically superior ond much 
lerger than calcite produced by nature, is ground on 
a piece of dpaper to eliminat inute surface bubbles. 












layer of the molten salt harden in correct succeeding layers follow the same basic pat- 
orientation. If this could be done, subse-_ tern and the crystal grows downward. 

quent layers would all orient themselves In practice, sodium nitrate is melted in 
after the first. The West-Binda method is an aluminum dish. A sheet of mica is then 
amazing in its simplicity. It is to place in’ carefully lowered into the molten surface 
contact with the molten surface a substance and the melt is returned to the oven. Tem- 
having the same atomic arrangement as perature is gradually reduced until the 
that required in the melt. Mica, which is’ crystal has solidified, at which point the 
available in sheets up to three feet in di- mica is stripped off with the aid of water. 
ameter, is the natural matrix so used. The The whole process can take as little as 20 


potassium atoms on its surface have a pat- minutes. The crystals have high resistance 
tern like those of the sodium atoms in the’ to thermal shock. In tests they did not 
molten sodium nitrate and thus form an_ crack even when taken from an oven at 
atomic mold for the latter. Once the contact 300 degrees centigrade and quenched in oil 
layer has hardened in correct orientation, at room temperature, 
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COMPRESSED FOODS of the type used by 
the armed forces will be presented to civil- 
ians by self-service stores. Foods will be 
sold from dispensers that flash a light and 
ring a bell when a package is removed. It 
is the idea of Maguire Industries, Inc., N. Y. 


CLOTHES ARE SPUN DRY in heated air 
in this automatic drier, a Westinghouse re- 
And when they are dry, 


conversion product 
the machine shuts off of its own 
It can be stopped manually for removal of 
damp pieces for ironing. 


accord. 


KNOCKDOWN FURNITURE that can be 
assembled with wood pegs in the home is 
now being made. Available besides tables 
like the one shown below are beds, chairs, 
and cabinets in both wood and plastic mod- 
els. Ferdinand Kramer, a New York archi- 
tect, is the designer. He says a saving in 
shipping space and in the cost of assembly 
results in reduced prices. 


TYPING OUT TUNES is possible with this 
little musical instrument having a type- 
writer keyboard and a 2',-octave scale 
Music provided with it permits an untrained 
person to play tunes by striking the right 
letters. Made by the Electronic Corpora- 
tion of America, the “Typatune” also helps 
teach touch typing. 
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CRAFTSMEN 
RIDE THEIR 
HOBBIES 
CALLED A “DOODLE BUG,” this tiny 


car that “rides like a baby carriage” 
was built by Sgt. Arthur P. Joslin, of 
Washington, R. L., during spare time 
while he was stationed at Peninsular 
Base Headquarters at Leghorn, Italy. 
It is made entirely of salvaged ma- 
terials that were available there. 
Sergeant Joslin took the motor from 
an Italian Fiat 500 and the wheels from 
British Spitfires. The body is a spare gas 
tank from an American P-38, and the wind- 
shield is part of a plastic nose from a 
bomber. There is only one headlight. 
Spring construction is the sergeant’s own 
idea. The rear spring is a cantilever type, 














WITH WHEELBARROW WHEELS, a three- 


speed motorcycle transmission, and a tiny 


%-hp. gas engine, Louis M. Goodman, of 
Detroit, built the little underslung car 
shown below. He can get 30 m.p.h. on a 
level surface. 

The little car weighs only 230 lb. and is 
chain driven, eliminating problems of belt 
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but it is made from a semielliptic model, 
and it contributes to riding smoothness. 

With four speeds forward, the “Doodle 
Bug” is said to get up to a top speed of 70 
miles an hour. It averages more than 50 
miles on a gallon of gasoline. 


MOTORIZING A BIKE was accom- 
plished by C. Hill Hutchins, of Spar- 
tanburg, S. C., by installation of a 
144-hp. engine and a homemade trans- 
mission and clutch. A standard 52- 
tooth sprocket was put on the rear 
wheel, being turned and bushed for 
a tight fit on the coaster-brake hub. 

There are two driving speeds from 
a double-grooved pulley on the motor. 
One ratio of 1114 to 1 gives a speed 
up to 30 m.p.h., and the other, at 91% 
to 1, has a maximum of 40. 


The bike has gone 10,000 miles. 


slippage. Goodman asserts that the motor- 
cycle transmission is the secret of good per- 
formance, for without it the tiny motor 
would hardly drive a scooter. The motor- 
cycle clutch is connected by chain to the 
transmission. After a 10’ start in low 
speed, it is possible to skip second and go 
immediately into high. 
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For 20 years he'd run a newsstand in front of the Park House. 


By MARTIN BUNN 


ITH a wide grin, Gus Wilson reached 

up to the wall calendar that hangs 

over his workbench. He tore off a leaf and 

indicated the big red “25” he had disclosed. 

“Knock off, kid,” he told Stan Hicks, the 

Model Garage’s grease monkey and slowly 

developing mechanic. “It’s close to five 

o'clock of another Christmas Eve and time 
to celebrate Now, what's this?” 

The shop door had opened, letting in a 
wintry blast, and closed again. Inside stood 
a pint-size figure in olive drab. Gus was 
surprised to see that it was a girl—the 
smallest Wac he'd ever come across. When 
she opened her overcoat to flap off the wet 
snow, he noticed an ETO service ribbon 
over one pocket of her blouse and an 
honorable-discharge insigne over the other. 

“Yes, Gus said. “Is there some- 
thing we can do for you?” 

She was unsmiling. “You don't recognize 
me, Mr. Wilson,” she said. “I used to sell 
you newspapers at Pop's stand. Ann 
Perkins—-Charley Perkins’s kid.” 

Gus remembered her then. Charley 
Perkins is a gaunt, silent man with a bad 
limp who has run a sidewalk newsstand 


miss,” 
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outside the Park House for the 
last 20 years. Old-timers say he 
got his game leg, with a double 
lungful of poison gas thrown in, 
in the Argonne back in 1918, but 
Charley never talks about it—-or 
about anything else, for that mat- 
ter. Until a few years ago his 
motherless daughter—a_ skinny, 
shabby kid with a nice smile 
helped him at the stand some- 
times. Then we began to 
Ann, and people who asked about 
her got no more than a grunt 
from Charley. 

“Oh, sure,"’ Gus told her. “But 
you look so different in uniform, 
and your father never told us 
you had enlisted.” 

“He wouldn't,”” Ann said brief- 
ly. “I suppose everyone in town 
thought I'd walked out on him 
Well, I hadn't. He wanted me 
to go—not having a son to send.’ 

Gus thought of several things 
to say, but he couldn't put them 
into words. 

“Well,” he said lamely at last, 
“I'm glad to see you back. We'll 
have to put your name on the Honor Roll 
outside Town Hall. We're mighty proud 
of you kids.” 

“Skip it, Mr. Wilson,” Ann cut in. “I 
didn't come to get a bouquet—I came be- 
cause I'm out of luck about something that 
means a lot to me and because you're the 
only person I know who might help. But 
I guess even you can’t.” 

“I can try, anyway,” Gus told her. “What 
is it that you’re out of luck about?” 

“It's a car I bought for pop—for his 
Christmas,” Ann said. “He needs one so 
badly—his bum leg’s worse, and it’s pretty 
tough for him to have to walk to the Park 
House and back every day. I was going to 
have it waiting for him in front of the house 
tomorrow morning. But I guess that’s 
washed out now. I'm told I’ve bought a 
lemon with a good paint job.” 

Ann dabbed at her eyes with a 
khaki G.I. handkerchief. 

“Cheer up,"’ Gus said. “Maybe it isn’t so 
bad. Anyhow, I've taken the sourness out 
of many a lemon in my time. Where did you 
buy it, and what's the matter?” 

“Excuse me,” Ann said, “I didn’t mean to 
stage a baby act. I bought it from a used- 
car place in the city. It had to be cheap, 
because I didn’t have much money. The 


miss 


large 
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THE MODEL GARAGE 


bus is 10 years old but looks real nice. They 
let me try it, and it ran fine, but the boss 
told me I'd have to take it ‘as is’—no 
guarantee. I knew I was taking a chance 
but I wanted a car for Pop’s Christmas, 
and I thought it would turn out all right. 

“Well, I drove it home and left it ina 
neighbor’s garage so Pop wouldn't see it. 
Next day I drove it down to the city where 
I'm trying to find a job. When I got there 
I stopped for gas, and the oil was low. I 
thought that was queer, but I had a quart 
put in. The next time I got gas the oil 
was two quarts low. I started watching it 
then and found I was only getting 25 miles 
to the quart.” 

“That,” Gus said unexcitedly, “does seem 
sort of unreasonable.” 

“I don't know much about automobiles,” 


Ann went on, “but that’s what I thought, 
too. It made me afraid that something 
really serious was the matter, so I took the 
car to a big repair shop in the city. The 
manager told me the only way to avoid 
bad trouble would be to have the cylinders 
rebored and new pistons put in. They 
wanted a lot more for the job than I could 
pay, so I took the car back to the place 
where I bought it. The boss there just 
laughed, told me it was my headache now, 
and asked why I thought they had sold 
it so cheap. 

“That was this afternoon. I came home 
feeling sunk and made up my mind that 
there wasn't anything I could do about 
Christmas but just sweat it out—that I 
wasn't going to stick Pop with a present 
that wouldn't be anything but a disappoint- 


“It was my headache, they told me, and asked why | thought they had sold the bus so cheap.” 
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ment and Then I remembered 
how people used to say that if anyone could 
make an automobile run right, you could. 
So I brought the car over. I don’t much 
hope you can do anything, but if you'd 
just 


in <pense 


look at it 

“Drive it in said. “That's easy.” 

Stan opened the big shop doors, and Ann 
drove a black 
the shop. Gus’s ears told 
him the engine would be 
better for an overhaul, but 
it sounded no rougher than 
plenty that are on the 
roads every day 

“Leave the engine 
ning, Gus said. 
He raised the hood, and 
stood watching for half a 
minute Switch her off,” 
he told Ann. “Your en- 
gine could stand having 
some work done on it, but 
there's nothing seriously 
wrong. There's just an oil 
leak somewhere. It prob- 
ably won't be hard to fix, 
but it may take a while to 
find. Leave the car here 
and come back for it this 
evening about 10 
o'clock 

Ann's face crinkled into 
her nice smile 

Why,” she cried 
wonderful! Tomorrow I'll 
be able to-—but isn't it 
past your quitting time, Mr 

Gus gave Stan a surreptitious wink 
always stay open Christmas Eve,” he 

After Ann had gone, he grinned at Stan 
and asked: “What are you planning to do 
this evening, kid?” 

Same thing you are, 
monkey replied gravely 
paid for it, you understand 
going to do to the 

“The first thing,.’’ Gus said, “is to find and 
fix that oil leak. That ought to be easy 
enough. Then we can do a few little jobs 
that'll make the old run better—but 
we needn't tell her we've done them. She’s 
the kind of kid that deserves a break 
especially on Christmas Eve.’ 

“You said it,”’ Stan agreed. “While you're 
getting your dinner at the Park House, I'll 
look for the leak. Soon as I find it I'll go 
over to the diner. Then when you get back, 
we can get on the job.’ 

When Gus got back, he found Stan 
munching a sandwich and looking gloomy. 
“There's something screwy about this car,” 
the grease monkey confessed. “I've checked 
everything two or three times, but I can’t 


Gus 


sedan into 


run- 
please, ’ 


say 


that's 


Wilson? 
“We 
said 


boss,” the grease 
“Without getting 
What are you 
gal's car?” 


bus 
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She had been planning to have the car 
outside the house to surprise him when 
he came downstairs Christmas morning. 


find an oil leak. There’s an awful lot of oil 
around the pan and the bottom of the crank- 
case, but I can't find where it comes from.” 

Gus grunted and went over to the car. 
He filled and lit his pipe. Then he leaned 
over, removed the oil-fiiler cap, glanced in- 
side it. and handed it to Stan 

“I guess you've never seen a filler cap 
just like this one,” he said. 

‘They were before your 
time.” 

“What's this stuff in- 
side?"’ Stan asked. 

“It's a metal-wool filter 

same as there is in an 
air filter over a carbu- 
retor,’’ Gus explained. “On 
some of these old cars the 
oil-filer cap also serves 
as a breather.” 

“So what, boss?” Stan 
wanted to know. “How 
does that help find the 
leak ?" 

“We don't have to look 
now,” Gus said. “There 
isn't any leak. This cap 
caused the trouble. As 
you see, the filter in the 
breather is clogged. Since 
there’s always some blow- 
by past the pistons, the 
clogged breather lets this 
build up pressure in the 
crankcase. This forces oil 
past the rear main bear- 
ing, and also past the rings 
chambers. Clean out the 
filter, and the pressure will be released.” 

They replaced the clogged filter with 
new metal wool. Then they really went to 
work. At half past nine Gus took the car 
out for a test, and came back grinning. 

“Good for another five years!" he gloated 

Stan went into the office and switched on 
Joe Clark's radio. When Ann came in a few 
minutes before 10 she found the two listen- 
ing to Christmas carols. 

“Did you get the leak fixed?" she asked. 

“It’s all right now," Gus assured her. 
“You haven't a thing to worry about. It 
didn't take Stan 15 minutes Where's 
your time slip, Stan?” He took a slip and 
did some figuring on the back. “Thirty- 
five cents—and I'm overcharging.” 

“That seems very little,” Ann said, and 
put the money on the bench. “I won't 
even try to thank you—TI'll just wish you 
as nice a Christmas as Pop and I are 
going to have.” She got into the car and 
stepped on the starter. “Why, what's hap- 
pened?” she cried. “The motor is smooth!” 

Oh, that’s because the oil isn't leaking,” 
Gus said vaguely. “Merry Christmas!” 
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LOADING A TRUCK equipped with the auto- 


matic hydraulic unit below requires only a few 
minutes, and the driver can accomplish the job 
alone without leaving his seat. The shovel, which 
has a one-yard capacity, will handle earth, grav- 
el, sand, fertilizer, snow, and other loose ma- 
terial. Locked in position in front of the truck, 
the shovel also can be used as a modified bull- 
dozer. The unit is manufactured by the West- 
ern Industrial Engineering Co., of Los Angeles. 


With shovel lowered, the truck above moves forward to 
scoop up a load of earth. Then, swinging the load up 
and back, the driver dumps it, below, into the truck. 


WHEN TO SHIFT GEARS for efficient engine 
operation is shown at a glance by a combination 
speedometer and tachometer produced by the 


White Motor Company. Curved white lines on 
the dial are provided for each transmission ratio. 
To read engine speed, the driver notes where a 
scale marked on the pointer intersects the curve 
of the transmission speed in use. A white area 
in the middle of the pointer indicates the ideal 
operating range—-from 1,700 to 2,400 r.p.m. At 
either end is a red area indicating that the en- 
gine is outside that range. 
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TEST TIRES like the one-above have been 
installed on a number of Shell Oil Com- 
pany cars and trucks. The purpose is 
to determine the wearing qualities of 
Dutrex, a petroleum product developed 
by Shell for use as a plasticizer and ex- 
tender for synthetic GR-S rubber in 
place of the more expensive Buna-S 
With the co-operation of the General 
Tire and Rubber Company, 212 test tires 
were produced, half of each tire being 
made of ordinary synthetic rubber and 
half of synthetic rubber with Dutrex 
added. Weekly records of tread wear 
on each half are being kept. Tests al- 
ready have shown that the new plasti- 
cizer speeds up the production of tires 
manufactured from synthetic rubber. 








Auto Transmissions That 


THE TREND 
By MORGAN C. KENT 


IME was when an autoist's dexterity with 
j gearshift lever was a tip-off on his driv- 
ing skill The duffer produced harsh gnash- 
ings of teeth, while the fellow who could 
deftly doubleshift from high to second at 25 
m.p.h. proclaimed himself a hot shot. For 
a decade or more, however, designers have 
been steadily making it more difficult to 
separate the sheep from the goats by the 
transmission test First came ingenious 
little svnchronizers that matched the speeds 
then came steering-col- 
levers; and just before the war, 

that could shift for them- 
brainier gearboxes are sched- 


of meshing gears; 
umn shift 
transmissions 
selves. Still 
uled to put in an appearance soon 

The only reason why a transmission is 
needed at all is because of an inherent lim- 
itation of the gasoline engine. It cannot de- 
velop sufficient torque (twisting force) at 


IS TOWARD AUTOMATIC OPERATION. HERE’S 


low speeds. Transmissions weren't needed 
in the old steamers or electrics, because 
their power plants developed high starting 
torque. There were no gears to shift and no 
clutch to operate. Only three controls were 
used to drive the car: the throttle, brake, 
and steering wheel. 

Engineers have long been searching for a 
commercially practicable automatic trans- 
mission that will duplicate steam-car sim- 
plicity. Transmission designers have posed 
two requirements for this ideal gearbox; it 
must be stepless or infinitely variable, and 
it must be of the “positive-displacement” or 
nonslipping type. No transmission to date 
has fulfilled all requirements 

The automatic transmissions in prewar 
cars are, nevertheless, a close approach to 
the ideal. The considerable variation in their 
methods of operation reflects a difference of 
opinion as to what the motoring public 
wants. The battles between the hydraulic 


Introduced in America in the late thirties, the hydraulic coupling is now found in many different drives. 
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Shift for Themselves 


AN EXPLANATION OF HOW THE NEWER GEARBOXES WORK 


and the mechanical transmissions, and be- 
tween semiautomatic and automatic ones, 
have just fairly begun. 

A semiautomatic transmission is one re- 
quiring the direction of the driver, however 
slight, as when he releases the accelerator 
to shift gears. In a fully automatic one, on 
the other hand, the driver is relieved of all 
gear-shifting responsibility. Here is a quick 
picture of the main transmission devices 
now in use or under development: 

Automatic Clutch. Here the job of throw- 
ing the clutch in or out is taken over by a 
vacuum-operated piston. To throw out your 
clutch in the low-speed range, release the 
accelerator; to engage it, step on the ac- 
celerator. Solenoid-powered valves, con- 
nected to the throttle linkage, control the 
piston. In the high-speed range, a centri- 
fugal governor keeps the clutch always en- 
gaged and thus prevents free-wheeling. 

Overdrive. Introduced more than a decade 


ago, this device adds a fourth speed, allow- 
ing the engine to turn over about 25 per- 
cent slower in the high-speed range. To go 
into overdrive, the driver releases the ac- 
celerator for an instant when traveling 
above a set “cut-in” speed. Later, as the 
car drops below this critical speed, the 
transmission drops back to third speed auto- 
matically. If he needs a burst of speed to 
pass another car when in overdrive, he can 
push the accelerator down hard and be back 
in third in a jiffy. A free-wheeling unit is 
commonly provided that operates only be- 
low the “cut-in” speed. 

Current overdrives consist of a planetary- 
gear combination that produces the needed 
increase in ratio, an overrunning clutch, 
and suitable controls linked to a centrifugal 
governor and to the accelerator. 

Hydraulic coupling. In this device (Fig. 
1), the two rotating members resemble two 
halves of a grapefruit after the edible parts 


The torque converter, essentially a pump and turbine, performs hydraulically what gears do mechanically. 
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FIG. 3 
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have been removed. The driving member 
acts as a simple centrifugal pump that 
throws oil outward and against the driven 
member. Oil alone transmits the power. 
The driven member can never revolve as fast 
as the other because of power lost in cir- 
culating and heating the oil. Slip is of 
course 100 percent when the engine is idling 
and the car is stationary, but at high speed 
it is said to be less than 1 percent 

In its present form, the hydraulic cou- 
pling cannot transmit a torque greater than 
that of the engine, and a transmission must 
therefore be used A friction clutch is 
needed to allow gear shifting, which the 
lrag of the coupling otherwise prevents. 
Another weakness is slip; so far it has not 
proved practicable to “lock up” the coupling 

Torque converter. The ability to multiply 
engine torque is the outstanding feature of 
this drive, shown schematically in Fig. 2. 
The engine drives a centrifugal pump that 
forces oil against three sets of revolving 
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Oar HIGHER SPEEDS, REACTION-BLADE 
ROTOR STARTS FREE-WHEELING, MAKING 
UNIT A HYDRAULIC COUPLING 





The free-wheeling torque converter is 
an effort to combine the better char- 
acteristics of the hydraulic coupling 
and the torque converter. Now under 
development for use in both passenger 
cars and buses, it will probably still 
need to have an automatic gearbox 
added for good road performance. 


blades and two sets of stationary blades. 
The secret of the ability to increase torque 
lies in the three turbine stages, which in- 
crease force at the cost of distance (revolu- 
tions), much as does a hydraulic press. In- 
stalled in a bus, a converter of this type de- 
livers a starting torque five times greater 
than that provided by the engine. 

In its present form, the torque converter 
is relatively complicated and costly to build. 
Unlike the simple hydraulic coupling, which 
gains efficiency with speed, it loses efficiency 
sharply above a fixed speed. For this rea- 
son it is often used only for starting and ac- 
celeration, through the lower speeds, after 
which the converter is “short-circuited” and 
the vehicle moved by direct drive. Fuel con- 
sumption is apt to be higher than with con- 
ventional drives. So far, torque converters 
are used chiefly in trucks and buses. 

Free-Wheeling Torque Converter. This 
device, shown in Fig. 3, is an ingenious at- 
tempt to combine the hydraulic coupling and 
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The semiautomatic transmission shifts 
between first and second or third and 
fourth according to throttle position 
and car speed. A steering-column lever 
allows the driver to select either of 
the two ranges. The foot clutch is 
not used except in changing from one 
range to the other, or for reversing. 


the torque converter. It has one set of re- 
action blades that are fixed at low speeds, 
providing torque increase for starting. At 
the point where the efficiency of the con- 
verter starts to fall off, the reaction blades 
are automatically ‘“free-wheeled"” or allowed 
td rotate. Thus the unit operates as a hy- 
draulic coupling at higher speeds, where 
such a coupling is most efficient and where 
torque multiplication isn’t needed. One pen- 
alty of this compromise is that the single- 
stage converter cannot increase torque as 
much as a three-stage one, and a two-speed 
automatic transmission is therefore needed. 

Semiautomatic Transmissions. Four de- 
signs of semiautomatic transmissions were 
available in the last pre-Pearl Harbor cars. 
The operation of one can be considered as 
typical (Fig. 4). It combines a hydraulic 
coupling, a conventional clutch, and a gear- 
box affording four speeds forward plus re- 
verse. The gearshift lever has but three 
positions—high, low, and reverse. In the 
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high position the transmission is semiauto- 


matically shifted back and forth between 
third and fourth gear by a vacuum unit and 
centrifugal governor. As in an overdrive, 
the upward shift is initiated by a momentary 
release of the accelerator, and the down 
shift is governed automatically by speed. 

The low position of the shift lever, recom- 
mended for steep hills and rough going, 
causes the transmission to shift semiauto- 
matically between first and second. The 
conventional clutch is used only when the 
lever position is changed. A “kickdown” 
linkage permits the driver to use the lower 
speed of either range at will. 

Fully Automatic Transmission. In a car 
equipped with this almost magical mechan- 
ism, all driving is done with the steering 
wheel, accelerator, and brake, though there 
is a control lever that can be set for high 
(normal driving), low (difficult going), neu- 
tral, and reverse. Once placed in the de- 
sired position, the lever can be forgotten. 
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brake and clutch can chonge gear 
ratio in a planetary system is shown above. 
In both diagrams the ring gear is driven by 
the engine and the plonet carrier (spider) 
acts as the output shoft. If the sun gear is 
brcked, the carrier rotates at a reduced 
speed; but if the brake is released and the 
sun geor is locked to the planet carrier 
power is then transmitted at engine speed. 








The only fully automatic transmission to appear on 
American passenger cars so far, this device selects 
the right gear ratio for each car speed and accel- 
erator position, without assistance from the driver. 


It is not even necessary to ease up on the 
accelerator to change gears. As you roll 
along, gears are automatically shifted up 
and down through four different ratios. 

As shown in simplified form in Fig. 5, the 
irive combines a hydraulic coupling and 
three sets of constantly meshed planetary 
gears. The planetary units are placed in 
series so that power may be transmitted 
through either or both of the two forward 
sets to produce four forward speeds, or 
through the rear unit to produce reverse 
Since only a portion of the engine torque is 
transmitted through the coupling in third 
and fourth gears, slippage is minimized. 

A centrifugal governor selects the proper 
ratio for each car speed and throttle posi- 
tion. When quick acceleration is needed in 
fourth speed, the car can be “kicked down 
to third at will by the accelerator. The act- 
ual shifts themselves are accomplished by 
oil-actuated pistons that control brakes on 
the planetary units and clutches within them 

Like all transmissions, fully automatic 
drives have their disadvantages. They do not 
quite attain the stepless and positive-dis- 
placement goals. They are more compli- 
cated than semiautomatic transmissions, 
cost more, and are harder to service. A\l- 
though development will undoubtedly pro- 
duce simplification, these penalties may al- 
ways be present in some degree 
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THE HOME AND WORKSHOP 


CASTER SERVES AS FRONT WHEEL OF TOY TRACTOR 3 
ite of ild. With £ Tt 


PULL toys as a rule are a favorite of the younger child. 
a stout cord attached, this tractor will go places and do things. 
The body is cut from a piece of pine two-by-four about 10” long, 
while the axle, which is 5',” long, and the rear wheels are turned 
from %” oak or maple. A groove is cut into the lower edge of the 
body for a depth of 44”, and the 4%” by %” middle section of the 
axle is fastened into this with a 11,” wood screw. The wheels re- 
volve on the screws that hold them to the axle.—-LESTER DEWITT. 
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4 - AMUSING SEAL JOGS DOWNHILL BY ITSELF 

IF THIS toy is started down an inclined plane, it will jog 
along to the bottom in a delightfully seal-like manner. A 
carefully balanced capsule containing a heavy metal ball or 
marble animates the toy. This capsule, as well as the seal 
itself, is cut from 14-ply showcard board. The parts may be 
held together with rubber bands while the glue hardens. In- 
sert the ball before assembling the capsule. Two thumb- 
tacks serve as pivots. A small weight, such as a piece of 
putty, placed in the tail will balance the seal. Bristles from 
a brush provide a mustache.._-FRANK SHORE. 
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Sportsman’s 


Cigarette Box 


By FRANK HEGEMEYER 


OLORFUL and practical, this cigarette box 
C displays a fisherman-smoker's favorite flies. It 
has a glass-topped lid that houses a shallow tray 
in which the flies are attached with bits of cellulose 
tape holding the hooks at the eye and point. The 
tray is readily removed for changing the display. 

The box is dimensioned so as to hold three full 
packs or 60 cigarettes of standard size testing 
on two strips on the bottom, the cigarettes are easy 
to pick up even when few are left in the box. Re- 
movable partitions separate brands if three dif- 
ferent kinds are used. Details of construction are 
given in the drawing at right, and the step-by-step 
process of putting the box together is shown in the 
photos above and on the facing page 

A full-color photo of the box finished in red, 
green, and gold is shown on page 113. Equally 
effective color combinations might be a bright yel- 
low outside with a light blue interior including the 
inside tray walls, a blue-green exterior and light 
purple interior, or a medium blue exterior and 
bright orange interior. 

Use lacquer on the outside and rub it to a high 
polish. Model-plane dope in colors is a good in- 
terior finish. Bronzing powder sprinkled on tacky 
varnish and brushed off when dry is a brilliant 
background to show off the flies. 
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Glue and two brads hold each joint of both 
the top and bottom. Drive brads part way 
in a trial assembly; then take the frames 
apart, apply glue, and drive the brads back. 


% RETAINING | 
ree 


Ye (tray BOTTOM 

' ye ”% 

yy" ° 

4. Ye THcw 
~WOCD UNING 


CIGARETTE SS KOmumme 
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Cigarettes lie on two 
strips bradded to the 
bottom and are easy to 
lift out. The bottom 
is glued and nailed on 
the assembled _ sides. 


Spring clothespins are 
good clamps for gluing 
glass - retainer strips. 
They also hold a lining 
that extends above the 
sides of the container. 


Edges and corners are 
rounded with a concave 
sanding block — using 
coarse and then fine 
grit. The entire box 
is next sanded smooth. 


Airplane dope, which 
comes in a variety of 
colors, gives a good 
inside finish but it 
dries quickly and must 
be applied with care. 


Bronzing powder makes 
a rich background for 
the flies. Sprinkle it 
generously on varnish 
that is slightly tacky. 
Brush off the surplus. 


Lacquer the outside of 
the box and rub it to 
a high polish. Rubbing 
compounds are handled 
by paint stores. They 
are applied sparingly. 


After the bronzed tray 
bottom has thoroughly 
dried, brad it onto the 
frame. Attach the flies 
with bits of cellulose 
tape holding the hooks. 


Picture-framing glass 
cut to size is placed 
on the retainer strips 
to protect the flies. 
Glazier's points secure 
the glass and the tray. 


Felt attached to the 
bottom with linoleum 
cement keeps furniture 
from being scratched. 
Wipe off excess cement 
at once and trim later. 


lf small hinges aren't 
available, 4” cellulose 
tape makes a temporary 
substitute. Attach it 
along the full length 
of the box, as shown. 











RULES OF THE CONTEST 


1 The contest is + to (1) men and women now 
. rving in any branch of the armed forces of 
the United States, (2) men and women who have 
been honorably discharged from any of these serv- 
ices since December 7, 1941, and (3) men who served 
in the United States merchant marine during the 
wartime months. Veterans and merchant seamen 
however, must have completed their handicreft 
entries during the period of their service. Em- 
ployees of Porvtar Science MonTuty or their 
families are not eligible 


Each article entered in this contest must have 
* been made personally by the serviceman or 
woman in whose name it is entered. Entries may 
represent any type of craftsmanship or handicraft 
except paintings, drawings, prints, renderings, or 
photography. Contestants may enter as many 
urticles as they desire, but no one shall be eligible 
for more than one prize 


ENTER OUR 


SPECIAL SERVICE or- 
ficers are urged to write 
at once to POPULAR 
SCIENCE MONTHLY for 
copies of this bulletin- 
board poster. It lists 
the rules, awards, and 
other contest details. 


3 Prizes will be awarded for those articles of 

* craftsmanship which, in the opinion of the 
judges, rank highest in craft technique. use of un- 
usual or discarded materials, original design. and 
utilitarian or decorative value. In the case of ties 
duplicate prizes will be awarded. 


4 A friend or relative may enter an article in the 

* name of a serviceman, provided the entry is ac- 
companied by a signed statement from the service- 
man giving his permission and attesting that the 
object was made by him under the conditions 
stipulated in these rules. 


5 All entries must be accompanied by a state- 


*ment giving the name. rank. and permanent 
home address of the contestant; the matcrials and 
tools used; the approximate date when the object 
was completed: if a veteran, the date of discharge 
and if a merchant seaman. the beginning and clos 
ing dates (approximate) of his service at sea. 
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SERVICEMEN’S CRAFTWORK CONTEST 


Veterans Also Can Win Share 
of $3,300 in Cash Prizes 





LIST OF PRIZES 

assepaabccnmental $1,000. 
500. 
200. 
125. 


First 
Second . 
Third 
Fourth 
Fifth 
Sixth 
Seventh 50. 
And 50 other awards of $25 each. 











HEN Americans went off to World 

War II they carried into all parts of 
the world an inherent ability to improvise, 
an adeptness at making something out of 
nothing. 

Waste scraps of metal, plastics, and other 
materials were put to good use. Native 
materials, free for the taking or obtainable 
by barter, were turned into various articles 
of beauty and utility. 

Cigarette lighters were made from empty 
shell cases. Discarded ammunition con- 
tainers became mail boxes. Strips of tin 
cut from old cans were woven into cigarette 
boxes. Sea shells turned up by bulldozers 
on South Sea beaches were made into neck- 


laces and bracelets for girl friends back 


6 The articles of craftsmanship themselves (not 

* photographs) must be forwarded direct to 
Servicemen's Handicraft Contest Editor, PoruLar 
Science MonTHLy, 353 Fourth Avenue, New York 
10. N. Y., in a package carefully tagged with the 
name and address of the sender. An envelope con- 
taining the information requested in Rule 5 should 
be attached securely to the package. 


7 When packed for shipment, entries must not 
* exceed 50 Ib. in weight. 


ao Entries must bear a postmark not later than 6 

* p.m., Monday. April! 1, 1946. or must have been 
shipped not later than that time; provided, how- 
ever, that no entries will be accepted if received 
later than 6 p.m., Tuesday. April 30, 1946. Winners 
will be announced in PopuLar Sctence MoNTHLY as 
soon as practicable after the closing date. 
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Z 
Seaman Edward M. Wood shows his model of a Coast 
Guard cutter to Wave Ensign Florence Chamberlin. 


home. The variety of such mementos had 
virtually no end. 

POPULAR SCIENCE MONTHLY is conducting 
this contest to bring into the limelight 
some of the thousands of craftwork articles 
so produced by servicemen, servicewomen, 


veterans, and merchant seamen, and to give 





9 Prize-winning entries will become the property 

* of Popvtar Science MONTHLY. PorvuLar SctENCcE 
MONTHLY will make every effort to return non- 
winning entries which are accompanied by ade- 
quate postage but assumes no responsibility there- 
for. Contestants desiring return of items must 
attach thereto an envelope containing postage and 
a self-addressed sticker or tag. 


10. Judges will include representatives of the 

* United States armed services, the editors of 
Porutar Sctence MonTHLY, and others. The de- 
cisions of the judges will be final. 


For names and biographical details of the con- 
test judges please turn to page 70. 





ENTER OUR SERVICEMEN’S CRAFTWORK CONTEST 


Ss 
tj 
Booms and fuselage of this P-38 ash tray are Jap 
bullets, soldered end to end. A mortar shell was 
cut off to form the tray. and the waste used for 
A cartridge supports the plane 


wings and a tail. 


special recognition, through cash awards, 
to those whose work is adjudged the best. 

Work done overseas, work done in bar- 
racks in this country, aboard ships, in hos- 
camps, prison camps, rede- 
ployment centers—-anywhere in the world, 
in fact—-can be entered. Friends and rela- 
tives who have received choice examples of 
1 serviceman’s handiwork may submit them 
if his permission is sent along. 


pitals, in rest 


r him 


Sea shells gleaned from a beach in the Pacific were 
wired together to make this necklace and bracelet. 


s 


By 


Leatherwork was o common hobby in all branches of 
the service throughout the wor. Here are examples 
of such handicraft—a billfold, a key ring, and a 
make-up case—produced in one recreation center. 


3ut before dispatching your craftwork to 
POPULAR SCIENCE MONTHLY, check all the 
contest rules carefully. Make certain par- 
ticularly that you are embraced in one of 
the classifications given in Rule 1 and, if 
you are a veteran or a merchant seaman, 
that your entry was completed within the 
prescribed time limits. If you still are in 
the service it is important that you give 
your permanent (Continued on paye 154 


Scraps of stainless steel obtained on Kwajalein 
were the raw materials for this wrist-watch band. 
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WHEN THE MARINES USED A SEWING MACHINE 
By LARRY McMANUS 


Former Correspondent for Yank in the Pacific 


whir seemed strangely out of place in 
that Saipan village. It was a familiar 
sound, one somehow remindful of home, 
and the strolling soldiers and marines, now 
shaved and clean after days of fighting, 
shrugged their carbines to new positions 
and turned aside from the debris-littered 
street. 

Hopping over abandoned foxholes and 
climbing piles of rubble, they emerged in 
the back yard of a battered Japanese house 
There they joined a dozen others already 
watching a lone marine. Sitting on a three- 
legged stool, his helmet on the ground be- 
side him and his carbine resting against a 
banana tree, he was working intently over 
a sewing machine, pedaling it as furiously as 
an old-maid dressmaker finishing a wedding 
gown. 

But no cloth slid across the top of the 
machine, nor was there any thread on the 
dancing spools. The old Singer was in use 
strictly as a power plant, and its belt, in- 
stead of agitating a threaded needle, was 
rotating a dentist's drill with which the 
marine was boring holes in a pile of Japa- 
nese coins on the makeshift table before 
him. 

After drilling four holes in each of the 
coins, the marine joined them by two strands 
of small chain, formed a crude clasp of 
chrome wire, then tried on the bracelet for 
size, eyeing it with obvious pleasure. 

Earlier that day he hadn't looked so 
happy. That was why we'd noticed him. 
He was sitting glumly by himself, while 


A the ruins left by war the rhythmic 


other survivors of his platoon frolicked and 
splashed around a cistern of brackish water. 
These men had every reason to be jubilant. 
They had just been pulled out of the line, 
they were washing for the first time in more 
than three weeks, and, most important, 
the struggle for Saipan was over and they 
were alive. 

The glum 
troubles. 

“Here I am out on this fouled-up island,” 
he said, “my wife's birthday coming up in 
a couple of weeks and what in the hell can 
I get her for a present!” 

Frowning, he idly patted his pockets, 
finally pulling out a grenade and tossing it 
into the air. 

“Should I maybe send her a hand gre- 
nade?” he asked rhetorically. “Or maybe 
she might like a nice box of K-rations 

We agreed that he was indeed in a spot. 

Next time we saw him he was at the 
sewing machine—and his troubles were 
over. His wife was to have a bracelet with 
a history, a gift not to be found on the 
counters of any store in the United States, 
an example of GI handicraft from an island 
which had been secured only the day before. 

There was a minor scuffle as the marine 
left the machine. His place on the three- 
legged stool was won by a soldier carrying 
small strips of aluminum. A red arc curved 
across each strip, a sign that the metal had 
been cut from the “meatball” section of a 
Japanese plane. The newcomer said he 
planned to make a wrist-watch band. 

While this Rube (Continued on page 


marine profanely told us his 
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ENTER OUR SERVICEMEN’S CRAFTWORK CONTEST 


While recuperating at a naval hospital, these sailors made decorative articles from scraps of plastic. 


(Continued from page 152) 
home address, for you may have 
discharged before the contest ends. 

A maximum weight limit of 50 Ib. has 
been set for entries in order to rule out any 
office-filling, king-sized projects such as the 
windmill washing machines or belly-tank 
boats which were common in the Pacific 

Your entry may be sent either by parcel 


been 


Tiny tools, shown here beside their normal-sized 
counterparts, were produced by Cpl. Paul L. McFall. 


post or express. Make certain that the 
article is carefully packaged and, if you 
place a high value on your work, it would 
be well to insure it. If you want your entry 
returned, do not forget to attach directly 
to the article itself an envelope containing 
postage and a self-addressed sticker or tag 
In any case, attach your name and address 
securely to the article itself 


John Hoermle stitches a coat on a wooden figure 
carved by one of his pals in the Merchant Marine. 
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PARLOR PACKET CARRIES YOUNG 
SKIPPER AND TOY CARGO 


THIS easy-running parlor steamboat will 
provide plenty of amusement for toddlers 
The child not only can load the hold with 
cargo, but can climb aboard and navigate 
the craft himself. Four ball-bearing skate 
rollers enable it to sail over the floor as he 
provides “steam” by pushing with his feet 

Cut the parts to size by scaling them off 
the drawing on a grid of 1” squares. As- 
semble as shown at the right. The amid- 
ships axles are recessed in blocks just below 
the hull, while those fore and aft are re- 
cessed partly in the bottom of the hull and 
partly in the supporting blocks. This con- 
struction never lets more than three wheels 
touch the floor at the same time, and makes 
the craft maneuverable. Large radiator or 
similar hose cemented to the rollers will 
deaden the sound Hi SIBLEY. 








RAINBOW-WHEELED PULL TRUCK DISPLAYS SPINNING COLORS 


ALL young children delight in colors and 
in toys they can pull. Here is a little truck 
that combines both features. Besides being 
1 pull toy, it has exaggerated hubs in the 
form of blocks painted with a contrasting 
color on each face. When the truck is pulled 
along the floor, the spinning blocks create a 
rainbowlike display. The toy is shown in 
full color on page 113. 

Make the truck as shown at the right. 
Drill ',” holes in the blocks to receive the 
elongated axles, which turn in holes in the 
floor of the truck. Drill wheels and blocks 
for countersunk wood screws to fasten 
them to the axles. If you prefer, similar 
colored blocks can be put on an old toy by 
lengthening the axles.-MYRON FLEISHMAN. 
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WHAT'S YOUR INGENUITY QUOTIENT? 


Have you pulled off a smart one lately? 


We will pay for each contribution 


accepted for this page showing ingenious solutions of problems in the 


home, shop, garage, or camp. 


NOW YOu'tLtL BE NICE 
AND WARM / — 
ANDO I WON'T BE! 





HOT STUFF in the form of a soldering iron 
in a radio man's tool kit is no help when he 
wants to pack up to go to the next job. To 
keep from scorching my tool bag, I made a 
heatproof jacket out of glass cloth stuffed 
Stitching can be done with 
gauge copper wire. On 
iron is still fairly 
RuFuUs P. TURNER, 


with glass wool. 
asbestos cord or fine- 
days I find that the 
at my next stop 


busy 
warm 


a 


PRIVATE DRAWERS are the 
right of any man, but my kid 
brother didn't think so To 
keep his prying mitts out of 
my possessions, I drilled a 
hole in the bottom of the 
drawer and inserted a shoul- 
dered dowel as a drop lock. 
It works! PAUL HALLIDY. 
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It doesn't matter if it’s wacky—if it works. 


ANYTHING TASTES GOOD when you're 
stranded in the wilds of Burma with a busted 
fuel pump, but I would have been glad to 
pass up the gasoline a la rubber hose I had 
to swallow to get my jeep rolling again. With 
an extra fuel can tied to the windshield, I 
started siphoning the gas through a rubber 
tube, and then let the liquid flow directly to 
the carburetor intake.—MAJ. BRUCE E. REY. 


CARS DON’T CRY, as I discovered to my 
sorrow when, rushing out to the garage for 
a late start, I found the old girl sitting dole- 
fully on all that was left of a slow leak. 
Not wanting to have it happen again, I 
dreamed up an alarm system that never 
hesitates to break the bad news. 

Two pivoted contacts in front and two 
hinged to the garage door keep all four 
wheels under inspection. As the tire goes 
down it closes a bell circuit. You may not 
believe this, but I've discovered that flat 
tires can be fun.—-T. M. RUTHERFORD. 
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LABYRINTH PUZZLE IS 
A MAZE OF CARDBOARD 


Four of the eight bridges that 
span the cardboard alleys of this 
labyrinth conceal open traps de- 
signed to catch the 3/16” ball 
before it reaches the goal. 

The game is made of show- 
card board and a few strips of %”" by %4’ 
wood. Cut and glue the wood to form a 
frame. Make the labyrinth walls out of two 
showcard board glued together 
a height of 4”. For the 
holes 4” square; 


layers of 
and trimmed to 
traps and the goal, cut 


CARDBOARD - 


elongated holes at each end of the goal line 
will prevent the ball from sneaking in the 
back way. Paste a cardboard patch under- 
neath the goal opening. Sandpaper all edges 
and finish with several coats of liquid floor 
wax.—-FRANK SHORE. 


SPINNERS FOR MODEL AIRPLANES FROM GELATIN CAPSULES 


HALF OF GELATIN 
CAPSULE 


\ 


IF you can forget your dislike for those 
tonsil nudgers your doctor sometimes pre- 
scribes, you will find that gelatin shells, 
available in small and large sizes at any 
drug store, make good prop spinners. Only 
half a capsule is used, of course. Cement it 
in place over the pin.—-F. M 


WRISTWATCH BAND OF SCRAP ALUMINUM WEATHERS PACIFIC DAMPNESS 


DOWN in the South Pacific, where men 
had to battle humidity and heat as well as 
Japs, leather and cloth wristwatch bands 
deteriorated rapidly. That's one reason why 
this all-metal strap became one of the most 
popular items of G.I. jewelry. Another rea- 
son was that the band could be fashioned 
easily and was as individual as its maker 

The body of the band is made of hardened 
aircraft aluminum; use fairly thin stock so 
that it can be shaped to the wrist and still 
remain flexible. For the holders, select any 
aluminum soft enough to be bent around the 
pins. Fasten each holder to the band with 
one 3/32” soft aluminum flush-type rivet. 
Countersink and file the rivet head flush on 
both sides. The holder or the entire band 
can be worked as desired.—_W. OTTO. 
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CABINET KEEPS 
TOYS IN ORDER 


ABITS of orderliness taught in child- 
hood, we are told, help to build char- 
acter. They also pay a quicker dividend by 
freeing parents from the chore of following 
behind a child to pick up toys. The cabinet 
shown here helps give a little one a sense of 
order. It has roomy shelves on which he 
can keep his toys fairly well sorted and, be- 
cause there is no lid to slam down, it will 
help to prevent breakage 
Cut corner posts and notch them for the 
shelf supports, as indicated in the drawing 
Assemble the two sides separately with glue 





and nails or screws ind then assemble 
them on the base and add front and rear 
cross members at the top. These pieces are 
end-rabbeted in the form of a half-lap joint 
to receive the side moldings. Notch the 
shelves around the corner posts, glue and 
nail them in place, and add 
’ the grooved front strips. Then 
dress the shelf edges at the 
sides and back and put onthe over are sufficient if the piece is to be 
plywood panels. Finishing painted, but gluing in clamps will be neces- 
nails well set and puttied sary if a natural finish is desired 
Solid vertical strips are glued 
to the edges of the plywood 
‘Sig DOOR door and dressed quarter 
¥y' SQUARES round. The handle is jigsawed 
' 7 : and painted, as indicated, and 
| a friction catch for the door is 
added... HARRISON NEUSTADT 





T 


Clean-cut, simple lines harmonize 

with any nursery plan. The jigsawed 
| ‘4 PLYWOOD a handle is beveled to afford a grip. 
| SIOES ANO BACK 4 


JIGSAW FROM Ya" 
STOCK ON BEVEL 
TO FORM HANDLE 


my “4° 

= SECTION 
THROUGH 
HANDLE 
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YACHT-RACE GAME 


AN you pick the winner of 
€- this race between three 
yachts? You'll be lucky if you 
can, for it’s largely a game of 
chance, and the hidden be- 
havior of the steel balls that 
drive them forward can rarely 
be predicted. 

The board is built on the 
familiar bagatelle principle 
with the balls driven by a 





plunger, as shown in the draw- 
ing below. Nail heads pro- 
truding slightly above the bot- 





tom board cause the balls to 
bounce about, but a solid hit 
on a block under a boat drives it forward 

Rabbet the frame at top and bottom to 
receive the hard composition-board panels 
and attach two 1” legs to slope it toward 
the plunger. The bottom panel is glued and 
nailed, but the top is left free to lift out if 
adjustments are necessary. Three slots in 
the top provide courses for the boats 

Cut out the boats as indicated and sand 


them and the base blocks so they will slide 
easily. The lighthouse and the base of the 
buoy, which serve as handles to lift off the 
upper panel, may be turned or whittled. 

Paint the sides red and the top green ex- 
cept for a brown area around the light- 
house. The lighthouse may be gray or white, 
and the numbered boats painted in various 
colors for contrast. HI SIBLEY 
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WHAT SIZE HEATER a building needs can 
be determined with a cardboard indicator 
leveloped by the Evanair Division of the 
Evans Products Company, Detroit, Mich 
When the length, width, and ceiling height 


ff a space are known, the dial indicator 
yields the B.T.U. requirements. A heater or 











furnace giving this heat is then chosen 


GARA.GE DOORS are opened by the me- 
chanism shown above at the touch of a dash- 
board button as your car enters the drive- 
way. Pressing the button sends current 
from the battery through a coil mounted un- 
derneath the car near the ground. The mag- 
netic field of the coil trips a sealed all- 
weather mercury switch buried in the drive, 
and the latter switch closes a relay, setting 
the mechanism in operation. Likewise, while 
you are leaving the drive the doors can be 
closed from the driver's seat. Other control- 
button switches are located in the house and 

ay garage. The Horton division of The Avia 
tion Corp., Detroit, makes the system 


PROCESSED COAL put on the market in Philadel- * 
phia by the Blaw-Knox Company as “White Glove 
Packaged Fuel” simplifies furnace tending. Both an- 
thracite and bituminous coal are used. After dust and 
moisture are removed, the two types of coal are crushed 
separately, and then placed in a mixing chamber where 
hot asphaltic binder is added. Presses squeeze the 
into 3” cubes, six of which are wrapped in each 
The fuel is used without opening the wrapper. 


DECORATIVE and eas- 
ily applied, ready-pasted 
cutouts put on the mar- 
ket by Trimz Co., Inc., 
are intended for use on 
accessories around the 
house as well as on 
painted walls and fur- 
niture. The objects at 
the left show how the 
cutouts can be used to 
advantage by the dec- 
orator. These cutouts 
are available in a vari- 
ety of designs 
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WALNUT BLOCKS LACED TO FORM GIRL’S NOVELTY BELT 


TWO rawhide laces and 11 wainut blocks make a 
pleasing belt to wear with feminine sport ensembles. 
Drill each block in the four corners, and sand both faces 
smooth with coarse and then fine sandpaper. The edges 
may be rounded or chamfered. 

Rawhide laces 54” to 60” long of the type used in men’s 
high boots are ideal for joining the blocks, but 48” 
lengths may be sufficient. They cross on alternate blocks, 
as shown below. 

For a satin-smooth finish, rub the blocks with a half- 
and-half mixture of turpentine and linseed oil, repeating 
daily for a few days, and then wax.—-RALPH S. WILKES. 
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TROPICAL TIE RACK HOLDS 
YOUR SPORTIEST NUMBERS 


IF YOU can’t go to Florida this 
winter, you can at least create a bit of 
its atmosphere with this tie rack, also 
shown in color on page 113. Draw the 
outline on 4” stock by tracing it ona 
grid of 1” squares, and jigsaw to 
shape. Use a big wooden button or 
disk for the eye. Cut the palm trees 
out separately, attaching them with 
spacer blocks so that the body is held 
off the wall.-MYRON FLEISHMAN, 

















WALLBOARD-AND-WALLPAPER SCREEN 
IS DECORATIVE HOME PROJECT 


EITHER as a gift for a friend or for your own 
home, a screen like that shown above is sure to 
be useful. It consists of three frames of 14” or 
2” stock covered on both sides with wallboard and 
wallpaper and assembled with two-way hinges. 
If desired, paper of one design can be used on one 
side and another design on the other. 

Lap joints make firm corners, but be sure they 
are square. Brad the wallboard to the frames, 
paste on wallpaper, and bind the edges with passe 
partout. When dry, brush with hot gelatin mixed 
in A_lAl A IAL A. 1 tablespoonful to 1 cup boiling water, and when 
a ee ae ’ dry again, apply three coats of shellac, the first 
[TUII vsquanes | | diluted with half alcohol. Sand lightly between 

coats and finish with wax.—N. E. 
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A JEEP FOR YOUR YOUNG G| 


ITHER of the two pedal-powered jeeps 
f- described in this article would make 
some boy or girl the envy of every other 
child in the neighborhood. Of the two, that 
shown in the photograph at the right is the 
simpler, although it has two features that 
the other does not--a windshield that pivots 
forward on the hood, and coil springs under 
the kingpins to provide a degree of “knee 
action The other, the 3izerte Gerte’’ jeep 
pictured on page 164, is a more ambitious 
project. It has a metal body, headlights that 
work, a more elaborate steering mechanism, 

the dimensions 
it could be pow- 
washing-machine 


1djustable seat. If 
somewhat 


an 
increased 
with 1 


ind 
were 
ered 
engine 
Herbert R 


gasoline 


Pfister, of New York City, de- 
signed and built the first; H. A. Machlan, 
of El Campo, Tex., the second. Some build- 
ers may want to use some features of each. 

Construction details for the first are given 
mn this and the next page. For the hood, 
four pieces of stock are glued and screwed 
together to form a tapered box 15” wide in 
front and 17” in back. The body sides are 
me piece from the hood to the rear panel 
Bevel the front the sides and the 
matching edges of the hood cowling so that 
they will butt evenly against each other 


edges of 
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STOCK 


After assembly, round off the joints and the 
upper edges of the hood. 

Cut from ',” plywood to the shape shown 
in the side elevation, the sides of the wind- 
shield frame are bolted to the hood so that 
the frame pivots forward, with the top edge 
coming to rest on two rubber toilet-seat 
bumpers near the front of the hood. 

After bending the rear axle, thread 1', 
of each end with a %”-20 die. Pillow blocks 
support the axle on the frame and attach 
it to the wooden pedal rods. 

Note in detail A that kingpins are turned 
with a circular head %” in 
diameter. A %” hole is drilled in this head 
for the axle Experiment with several 
springs under the kingpins until you find a 
set that gives a soft knee action, yet sup- 
ports the jeep and child. The axle consists 
of four pieces of 4%” rod-—the two L-shaped 
end pieces bent from 8” lengths, and a two- 
part tie rod with a threaded connection 
(shown in detail C) for adjustment. The 
L-shaped pieces are each threaded for 1% 
on one end while the other is filed flat to 
fit in a slot (detail B) in the tie rod 

Detail D shows how the tie rod 
nected with the steering arm by cutting a 
slot 1” deep down the middle of a %” rod 
2” long. The steering arm, filed flat, fits 


in one ptlece 


is con- 
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SCREWS LIMIT TURNING 
RADIUS 


How Herbert R. Pfister built the pedal jeep above 
is shown in plans on this and the preceding page. 


loosely in the slot. The 7” steering wheel 
is jigsawed from a piece of '2” plywood. 
After turning the five wheels, fit them 
with regular toy-wheel or garden-hose tires 
PILLOW BLOCKS wit . For the latter, grooves *,” deep should be 
- | cut in the edge of each wheel. Bend the 
hose around this and cut it off so the ends 
34, «145 x 9%, meet snugly. Then form a 4” piece of metal 
rod to the radius of the wheel and drill nail 
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Designed by H.A. Machlan, this jeep boasts a metal 
body ond adequate room for little sister in back. 
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nailed 


ends of the 


ind the whole 


in each end. The 
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with an expansion bit until you have it 
adjusted to bore a hole just large enough so 
that the bearing is a press fit. With the 
bit so adjusted, drill a hole in the center of 
the wheel deep enough so that when the 
bearing is in place it will be about in the 
center of the thickness of the wheel. Then 
drill a ®*.” hole the rest of the way through. 
Tap a %”-20 thread in a collar that is a 
press fit inside the bearing. Finally, cut 
plywood rings of the same outside diameter 
as the bearing and thick enough to come 
with the of the wheel when set 
in on the collar. 

Assemble on the axles in this order: a nut 
screwed all the way up to the end of the 
thread, the collar turned on tight against 
the nut, the wheel with the bearing pressed 
in place, a lock washer and nut turned up 
against the collar, the plywood rings against 
the and the hub cap, which is 
screwed into place. A ',” hole drilled half- 
way through the hub cap allows the end of 
the axle plenty of room. 

The other two wheels are drilled %” and 
counterbored 1” half through to allow room 
for a flat washer, a lock washer, and a nut 
One is bolted to the back as a spare, and 
the other is the driving wheel. A 1's 
metal disk at least 4,” thick is used to at- 
tach the latter. Drill and tap the disk in 
the center %"-20. Also drill it for three 
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wood screws. Turn the disk up as far as it 
will go and solder or braze it to the axle. 
Then slide on the wheel, screw it to the 
disk, and put on a washer, lock washer, nut, 
and the hub cap. 

Two wooden blocks with 4” holes drilled 
in them are screwed to the front cross brace 
to support the pedal arms. The latter are 
formed of ',” rod bent in the shape of a U, 
each end being drilled for a cotter pin. 
Wooden pedals are fitted over the lower ends 
of the arms, each arm operating in a metal 
plate bolted to one of the connecting rods 

After attaching the connecting rods to 
the pedal arms, set one pedal to the back 
limit of its movement and the other to the 
forward limit, place the rear axle so the 
crankshaft throws are parallel to the floor, 
and screw on each rod the pillow blocks 
that have been placed on the axle. This 
should give the proper action. 


ARDWOOD, preferably oak, ash, or 
4 hickory, is used for the chassis of the 
“Bizerte Gertie” jeep, and pine for the fend- 
ers and body structure. Dimensions for 
these parts are given on this and the pre- 
ceding page. 

Forming the body shell of sheet iron is 
not as difficult as it might appear, for all 
the lines are straight, with no compound 
curves. By rolling a wire into the edges you 
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will have a more professional-looking job 
Note that although only half of the hood 
pattern is given on page 166, the entire hood 
is to be cut in one piece. 

The windshield frame is a single piece of 
1” by %” strap iron. Safety glass is fitted 
into a groove in the narrow strip of wood 
across the bottom of the windshield. 

Turned from three layers of hard- 
wood, the finished wheels are 101” 
in diameter with tires attached. Ap- 


Here is the steering assembly of the metal jeep. 
Note the slight twist in the drag link so it can 
join the steering-column arm to the knuckle. 
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LAP OVER HOOD * 
SIDE AND FASTEN 
WITH STOVE BOLTS 


ply a coat of shellac to all five wheels. In 
of them, fit bushings of ! i.d. brass 
tubing. Two of these are to be used in the 
front and the other in the rear. Drill 4” 
holes in the remaining two wheels, and to 
these attach a ',” collar, welded to 
disk, for locking the driving 
ixle. Cotter pins hold on the 
Bushings or bearings with 
id. 3 attached to the frame, as 
1 in the elevation, to support 
ixle Form this axle from cold 

lled steel brazed together as shown 
Possibly the most troublesome parts of 
front axle as- 
these should 


three 


one ol 
1 3d metal 

1 to the 
wheels 


ther 


side 


the entire 


} jeep may be the 
sembly and 


steering gear, but 

give n if the plan is followed care- 
Note that the spindles are made as a 

right and one left, with extra 

left steering knuckle arm for 


woody of the spindle as- 
' length of 1” shafting 

ised, but 1” square stock would be easier to 
handle. A ',” hole for the spindle is bored 
ist of the way through, and 
yunterbored for part of its depth 
Saw a slot in the 
steering-knuckle arm, 
e from '«” by 4%” strap iron. After 
brazing in the spindle and arm, drill the 4” 
longitudinal hole for the kingpin 

Locate the holes in the tie rod by aligning 
the spindles after this part of the assembly 
is completed and measuring the distance 
between the in the steering-knuckle 
irms. At the time measure the dis- 
tance from the hole in the outer end of the 
extended arm to the center line of the axle. 
Use this meaurement to lay out the drag 
link. A slight twist in the drag link is 
necessary so that it can be connected to the 
steering arm at the bottom of the shaft. 
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Two angle irons serve as rails on which the seat 
can be adjusted back and forth to suit the child. 


Metal bushings are placed diagonally in 
the dashboard and the second cross member 
of the frame as bearings for the ', 
steering shaft. The steering arm, made of 
1,” steel, is riveted or welded to the lower 
end of the shaft, and a ',” hole drilled in it 
for the drag link. An 8” valve wheel, ob 
tained from a junk yard, served as a steer- 
ing wheel in the jeep shown 

Connecting rods are cut from oak or ash 
and have no bushings. If lubricated o 
casionally, they will wear very little. Bore 
the hole for the rear bearing before sawing 
the slot that is provided for adjustments 
Pedal hangers are bent as indicated from 
%” mild steel rod, the upper ends being 
supported in a %” i.d. pipe welded to a piece 
of angle iron placed across the fenders. 

Headlights are made and installed as 
shown, and are operated by a switch on the 
instrument panel. Small cleats screwed to 
the bottom keep the seat at any desired 
location on the angle-iron rails. Upholster 
the two seat pieces before assembling. 

Both jeeps need a good coat of olive-drab 
paint. The white star on the hood will do 
a lot to make them more realistic. 


steel 
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TOY STREAMLINER 


A One-Evening Project 


ITH youngsters in the family, you'll 
LT foveal on want to give this stream- 
liner a high priority on your Christmas 
schedule, so that it can roll in “on time” 
bright and early Christmas morning. All 
three units, including the 30 wheels, were 
actually completed in two hours with the 
use of machine tools, and the painting was 
finished the second evening. 

The whole train may be laid out on a 30” 
length of 2%” by 312” pine or redwood, the 
top beveled on the table saw, and the profile 
bandsawed to cut off the undercarriage. A 
1” strip is then ripped from these under- 
carriage blocks, and they are replaced un- 
der the locomotive and cars with glue and 
finishing nails to leave a %” recess on each 
side. The hood, windshield, sloping front, 
and guard of the locomotive are beveled by 
tilting the bandsaw or jigsaw table 10 deg. 
and cutting around a line drawn ‘'4,” from 
the edges. Portholes are made with a % 
drill stopped when the full diameter just 
enters the wood. 

Wheels are '%” thicknesses sawed from 
1” dowel or curtain rod. They may be faced 
in the lathe, if desired. Holes in the central 
wheels of each car somewhat larger than 
those in the end pairs provide “‘knee action”’ 
on bumps. The horns are turned or whittled 
and attached with finishing nails through 
drilled holes. Couplings are screw hooks 
and eyes. Rubber-covered tacks on the 
front of each car serve as bumpers. The 
handrails on the locomotive doors are of 
coat-hanger wire.—LECIL J. SLABACK. 








India ink, a ‘*” drawing pen, 
and a ruler are used above to 
form window outlines. Glass is 
simulated by a single coating 
of thin silver paint. Overail 
colors are dark green, bright 
yellow, and white trim stripe. 
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JUNIOR DESK-CHAIR 
HAS FOLDING LEAF 


NY youngster of early school age will 
A welcome this desk-and-chair combina- 
The drop leaf on the arm serves as a 
desk when it is pulled up and is fine for 
coloring or writing letters to grandmother 
[wo drawers of different depth hold crayons, 
pencils, coloring books, and tablets 
J stock for the legs, arms, leaf, 
seat, drawer guides 
side panel at the 
For the front and 
back panels, the slat between the back 
posts, and the drawer members, '4” stock 
Plywood can be used for 


tion 


Use 4 
support, 

and for the 
drawers 


hinged leaf 
and pulls, 


rear of the 


is heavy enough 
the drawer bottoms if desired 

Note that the back posts are grooved for 
i distance of 4” from the top to receive the 
back slat, which is glued in place after the 
chair has been Attach 4%” by 
;” by 12” drawer guides to the inside of 
the front and back panels before assembly, 
taking care to lay them out accurately so 
the drawers will not bind. _A _single rail 
inder the front of the lower drawer joins 
the front and back legs 

Dimensions of the drawer backs and bot- 
bottoms might be 


assembled 


are not given. The 





assembled between the sides, and the backs 
and fronts then butted with glued corner 
blocks for reinforcement. This isn't stand- 
ard construction, but it is simple. Make the 

drawers 4%” shorter than 
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the space allowed for 
them to insure closing 
In hinging the drop 
leaf, turn the chair up- 
side down and rest the 
arms on a flat surface 
Then lay the leaf in place 
and screw on the hinges. 
The leaf support is 
notched for the seat and 
is hinged on the bottom 
of the leaf. It folds back 
for dropping the leaf 
down. 
| Apply varnish, 
V4 ” bing well and waxing, 
La for a natural finish. Or 
Wade nie” if preferred, the piece 


PAD can be stained first to 
wey Vir) match other furniture or 


finished with lacquer or 
enamel in colors.—E. W. 


a wre 
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rub- 


With the desk height only a 
above the seat, the chair is 
suitable for children up to 
six or seven years. Assembly 
is chiefly with nails, but 
screws at several key joints 
assure sturdy construction. 





POPULAR SCIENCE 





At the American Glass Blowers plant, descendants 
of Herman Hammesfahr have for four generations 
carried on the art he brought to this country in 
1854. Above, antlers are put on the head of a deer. 


Glass with the 





Come to papa. This long-combed and long-tailed 
rooster of colored and clear glass bends down to 
breakfast on a glass worm he never gets—just one of 
many amusing displays created by the Hammesfahrs. 


And here is the completed deer, one of a number 
of decorative objects turned out by the Brooklyn 
glass-blowing family. Besides ornaments, they make 
glass ties, belts, lamp shades, and  hatpins. 


Breath of Life 


Jam session of the perky penguins, glass fantasy 
reminiscent of a familiar circus and vaudeville 
act. The figures are hollow glass, the limbs and 
instruments solid, and the piano and drum network. 


Two graceful blown-glass swans here serenely float past a grazing glass horse and oa spry-looking glass 
donkey tugging at a glass cart. The Hammesfahr talent is also applied to making industrial objects. 
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SALVAGED EARRINGS TRANSFORMED 
INTO MODEL RAILROAD LAMPS 


your model-rail- 
street, sta- 


EXTRA realism is given 
road layout by adding dummy 
tion, and platform lamps made of discarded 
earrings or ones bought for the purpose 

Remove the ornament and cement in its 
place a glass bead. Then cut off the end of 
the loop and bend the required. 
Either push it into an undersized hole drilled 
where you wish to mount the lamp, or solder 
a brad to it and drive the brad in at the de- 
sired point..-RICHARD SALZER. 


rest as 


PRACTICAL GATE LATCH REQUIRES 
ONLY WASTE BITS OF STOCK 


NEEDING a gate latch and being unable to 
find one in nearby stores, I made one from 
odds and ends that has been in use over a 
year 

A two-by-four is set on edge along the 
latch side of the fence. In this I cut a square 
hole in which the latch is pivoted well off 
center. A 20” length of ',” dowel sliding 
in two staples rests 
on the light end of 
the latch and has 
half a spool on top 

The latch should 
be drilled to work 
freely on its pivot 
nail, and must be 
overbalanced enough 
to lift the dowel and 
spool. Cut the hole 
in which it pivots 
small enough to keep 
its heavy end from 
falling below the 
strike when the gate 
is open.-—E. R. S. 
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ADJUSTABLE WORKBENCH LAMP 
GIVES SHADOWFREE LIGHTING 


You can't get in your own light when 
working at your bench if it’s equipped with 
an overhead fixture like that shown below. 
Because the lamp can be slid the full length 
of the workbench, light can always be 
thrown on the work from the best angle. 

For my own fixture, I used 1” pine 
throughout. The length of the beam and of 
the end hangers will depend on your own 
workbench and the height of the ceiling 
Bring the cord out through the front of the 
sliding support and loop it over cup hooks 
to keep it out of the way.—T. M. RUOTSALA 


A SLIDING LAMP SUPPORT 
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OLD CLOTHESTREE FORMS STANDARD 
FOR ARTIST'S UTILITY TABLE 


A CONVENIENT stand for an artist's paint 
box and palette was made by cutting a 3 
long base section off a discarded clothestree 
and building a three-sided case atop it. The 
size of this case was 
determined by the di- 
mensions of the paint 
box, some extra space 
being allowed for 
clearance so that the 
box could readily be 
PAINT taken out and re- 
BOX placed through the 
open front. 
 . m A %” decorative 
TREE molding was mitered 
< around the top of the 
case to afford a fin- 
ished and more profes- 
sional appearance to 
the job.—J. H. RIcu 





12"x 15" 


MOLDING Top ) 
— 

















POPULAR SCIENCE 





WALL PLANTS HARMONIZE WITH MUSICAL BRACKET 


KEYED to any bright room where 
flowers and music are equally ap- 
preciated is this flowerpot wall 
bracket patterned after the mu- 
sical G-clef. 

For convenience, the drawing at 
the right has been marked off into 
lettered sections corresponding to 
the dimensions shown on the '.” 
by 341,” strip of light band iron. 

Scribe the metal and bend part 
A to form the outline of the mu- 
sical key. Next, form the 3” diam- 





Yo" sQuaRes 


GRIND OFF 


START 


eter flowerpot ring by curving 
part FE. Holding the strip in a vise, use a wrench to 
form the two quarter-turns at B and D. Where C and 
D meet, bend a right angle so that the ring |will be 
horizontal when attached to the wall. After these op- 
erations are completed, grind the back flush, drill a 
mounting hole, and paint the bracket to harmonize 
with the colors of the room.—-GLENN A. WAGNER. 














BENT PAPER CLIPS HOLD GIFTS 
ON CHRISTMAS TREE 


PAPER clips bent to an S-shape are handy 
hooks for attaching gifts to a Christmas 
tree. Hook the larger section over a branch 
and slip the smaller through the ribbon or 
tape on the package. Small-size clips sim- 
ilarly bent will secure a string of lights to 
the tree. The clips can be coated red with 
fingernail polish. KEN MURRAY. 


BOILING WILL ADD THICKNESS 
TO THIN PLASTIC PIECES 


THIN plexiglas and similar clear plastic 
can be thickened by boiling in water. The 
finish is not affected, but allowance must be 
made for loss in width to compensate for 
gain in thickness.—FRANCIS E. HOLMEs. 
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WEDGE-SHAPED SNOWPLOW EASES 
WINTER PATHMAKING 


SHOVELING snow off your doorstep be- 
comes a sizable chore when the “doorstep” 
between house and barn is a hundred yards 
or even a lot less. A few pieces of sturdy 
lumber of the approximate dimensions 
shown below will cut the job from hours to 
minutes. Assemble the sides around a 2” 
by 4” by 8” wedge, and use cross braces to 
hold the pieces firmly. Any strong stick will 
do for a handle; since your lawn mower 
isn’t doing much good at this time of year, 
you might use its handle.--T. MCDONALD 





LAWN-MOWER 
HANDLE 


LONG CARRIAGE 
BOLT 














EDWARD J. THATCHER 


ring it the joyful tidings in 
Yuletide style with this 


vhich ure to 


animated 
lelight voung 
ristmas morning A bell ri er 
standing in a Gothic bell 


hearts on Cl 
n colorful garb 
wer, tugs lustily away to the chiming 
a bell 
Any small electric motor 
be taken from an old fan, will 
lisplay 4 bell with a clapper is required 
is a Swiss cowbell of heavy 


such as might 


operate the 


The one shown 
church bell and 
possessing an excellent tone 

The tower, 14” by 14” by 26', is built 
nstructed frame in which 
bell ringer, bell, and bell 
c A height of 7” between 
the base and platform gives ample 
for the motor and pulleys, and brings the 
overall height to 33°, Slot the platform 
for a length at least equal to the diameter 
f the pulley and just above it 
so the rope will have enough space to work 
in. The bell wheel is glued and screwed to 


bronze shaped like 4 


iround a firml, 
the motor, pulleys 
mounted 


yoke are 


room 


bell-r« ype 


Bell Ringer in 
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and the assembly is pivoted by 
» screws on parts A and B of the frame, 
as shown 

Grooves in the pulleys and bell wheel may 
be turned, if a lathe is available; filed pains- 
takingly by hand; formed on a _ spindle 
shaper or drill press with a suitable cutter; 
or made by assembling the part from three 
disks, the middle one being smaller than 
the outer ones 

Make the bell ringer from ', 
in four parts, pivoting the two arms on the 


plywe od 
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Tower Sounds Yuletide Chimes 
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SLOT FOR BELL ROPE 


body. Pivot the body to the legs at the 
waist so the arms move and the body bends 
as the bell rings. The lower end of the 
back leg is pivoted on a block attached to 
the 412” high upright along the center of 
the platform. Run the bell rope up through 
tight holes in the hands, over the grooved 
bell wheel, and over a pair of pulleys at 
the back of the tower, as shown at the 
lower right of the drawing. The counter- 
weight should be heavy enough to pull the 
bell back with sufficient force for the 
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\counTerweicntT ~~ | 


clapper to strike when the link at the 
pulley end is at top dead center of its travel 

Jigsaw the sides of the tower from wall- 
board and glue and nail them to the frame; 
then glue and nail on the buttresses at the 
corners. Attach a flat roof of 144” stock and 
add the pinnacies and parapets, as indicated, 
beveling the latter toward the outside. 

Evergreen twigs hide the motor and 
pulleys when the bell ringer and tower are 
set on a table at the window. Arrange lights 
to show the assembly to best advantage. 
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By Walter E. Burton 
and W. A. Conway 


OMMON carpenter's and machinist’s 
hammers can usually be purchased 
at the nearest hardware store. But 
what if your hobby is making silver bowls 
elaborate scale-model locomo- 
fashioning jewelry or turning out 
hand-carved furniture, tooling leather or 
tinkering with gasoline engines? Have you 
ever tried to buy a machinist’s 1-oz. ball- 
peen hammer or any of the many other 
specialized forms from the average dealer? 
Every craftsman has his own ideas about 
immers for special purposes, and often 
nly way he can acquire a tool that 
pleases him in every respect is to make it. 
a fascinating hobby. From 
ld chisels, scraps of drill rod or other 
or alloy steels obtained specifical- 
yr the purpose, you can fashion an end- 
variety of hammers. And from broken 
ix handles and similar sources, you can ob- 
tain the hickory for making handles 
rhe illustrations on this and the following 
iges show only a few possible forms 
some conventional, some highly specialized 
Your own requirements should dictate the 
iltimate size, shape, and material. Those 
cribed here are all made of steel, but 
for use on delicate work that might be easily 
marred, you may prefer brass, lead, plastic, 
wood, or fiber 
Forging, especially for large hammers, is 
sometimes the method preferred by crafts- 
men. In addition to shaping the piece, it 
compacts the steel and often improves its 


or building 


tives, 


This in itself is 
| steel 


less 
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Try This Anvil Chorus 


HAMMERS AS 


physical properties. The method is simple 
enough if you have a furnace and an anvil. 
Heat the piece to redness and hammer it to 
shape, reheating as often as necessary. Most 
of the hammers shown here, however, were 
turned in the lathe and then filed or ground 

To make the square hammer shown in 
Fig. 1, you have only to square up the steel 
and form the hole for the handle. One face 
is flat with the sharpness of the corners and 
edges removed by abrasive cloth, and the 
other is slightly crowned. The design is 
primarily for driving brads in close quarters 
such as the inside corners of a box, and is 
useful also for driving nails into picture 
frames. If the hammer is hardened all over, 
it can be used as a small anvil for jewelry 
and model work. Holes or small depressions 
in the sides will adapt it as an anvil for 
small-scale dapping or punching jobs. 

A simple way to form the oval eye in a 
hammer is to drill two holes that almost 
touch and then cut away the unwanted 
metal with a round (rattail) file until the 
oval is smooth. Or a neat eye can be pro- 
duced with an end mill. Usually the eye is 
slightly smaller at the handle end so the 
wood will grip securely when the handle is 
spread by a wedge, but for extremely small 
hammers that are never swung with much 
force, the eye may have straight sides. 


my 


SLIGHTLY CROWNED 
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on Your Lathe e e e 


OU LIKE THEM 


The embossing hammer shown in Fig. 2 
has a flat head that may be used for 
planishing and for driving small chasing 
tools or punches. Its peen has a 
number of among them the smooth- 
ing of the bottom of a narrow groove in 
sheet metal. The peen is turned to a 
diameter equal to its width and then flat- 
tened with a file or on a grinding wheel. To 
curve the slender heat the metal to 
redness, clamp it in a vise, and hammer or 
otherwise force the nose to the desired con- 
tour. If you use a torch, you can exert con- 
siderable control over the bending by ap- 
plying more heat at certain spots 

Most of the shaping of the 
hammer shown in Fig. 3 can 
in the lathe, and its nose is similarly curved 
by heating and bending. It is useful for 
planishing, producing faceted textures, and 
working in deep depressions. 

Whether or not a hammer should be 
curved depends partly on whether it is to 
be swung from the wrist or elbow. Planish- 
ing hammers, in working silver and 
doing other sheet-metal craftwork, are 
usually straight and are swung through 
small arcs by wrist action. The so-called 
silversmith’s and shaping hammers are gen- 
erally swung through wide arcs by elbow 
action and are curved. This sounds a bit 


cross 


uses, 


nose, 


bird-nose 
also be done 


used 
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SPECIAL RAISING 
OR EMBOSSING 
HAMMER 


Fig.9 
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Using the machined shingling hammer. The hatchet 
edge splits bad shingles to make removal easier. 


reversed because the arc described by a 
hammer in wrist action is more curved than 
that in elbow action. The best way, no 
doubt, is to shape the hammer so it has the 
best feel and is most easily controlled. After 
you use a few different hammers, you can 
determine which form is best in each case. 

Figure 4 shows a small shingling ham- 
mer turned from tool steel and then cut to 
a wedgelike shape on a metal-cutting band- 





1-OZ.MACHINIST 


HAMMER 
(HANOLE 8 LONG) 


omg + 
-- 1% 


SHINGLING HAMMER 





Slender, rounded ends of a silversmith's hammer 
are turned with a high-speed tool having a skew 
edge. The lathe too! holder is used as a rest. 


Filing brings the ends to oval shape. Note that 


two holes are !aid out on the flat for the eye. 


Hecting and bending curves the noses, and then 
the ends cre heated and quenched for hardening. 


Saw 


The egg-shaped eye was started by 


holes of different sizes. Includ- 
hammer weighs less 


drilling tw 
ing the handle, the 
than 1 Ib 


Ball-peen 5 


Fig. 5 
ire among the handiest in use, but it is not 
always easy to obtain them in small sizes 
work. The dimensions given in 

are for a hammer weighing 

Chuck a piece of drill rod, 
machine the ends, finish the central portion 
with a file, and make the eye 

A modification of the ball-peen hammer, 
generally called a French chasing hammer, 
is shown in Fig. 6. The broad, flat face is 


os 


hammers shaped as in 


for delicate 
the drawing 
about 1 oz 


176 


Flats are ground on the central portion here with 
a cup Wheel mounted in the drill press. A cloth 
over the milling table protects it from grit. 


These holes are drilled through and the metal is 
cut out and further shaped with a rattail file 


Finally the handle is shaped and fitted in the 
eye. A wedge driven in the end holds it fast. 


ideal for striking chasing tools, punches, 
nail sets, and the like. All machining on it 
is done in the lathe, for the central portion 
is round. Hammer and handle weigh 5 oz 

For shaping bowls of silver, copper, or 
other sheet metal on a sandbag or in a 
wooden mold, for embossing sheet metal 
embedded in pitch, and for much other 
craftwork, a silversmith’s hammer with a 
curved and rounded end is essential. A 
small hammer of this type is shown in 
Fig. 7. Made of tool steel, it is chucked in 
the lathe for machining one end and re- 
versed for machining the other. File the 
ends and polish with abrasive cloth while 
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the piece is still in the lathe; then grind, 
mill, or file the central portion to a rec- 
tangular cross section and put the eye 
through the wider dimension. The ends are 
curved with the help of heat. 

Although the tips may be left spherical, 
it is customary to flatten them slightly, as 
shown, and smooth them up to form an oval 
tip. If you make several hammers of this 
type, include at least one with a tip one 
and a half to two times as wide as it is 
thick, as shown in Fig. 8. A full set of 
silversmith’s hammers would contain sizes 
up to 714” long with the largest weighing 
nearly 3 Ib. 

Variations are almost endless. Besides 
silversmith’s, you can make tack hammers 
and upholsterer’s long, slender, curved ham- 
mers; square hammers shaped something 
like that in Fig. 1 but longer and with one 
end brought to a transverse chisel edge; 
and hammers for riveting and many other 
purposes. A useful hammer is one shaped 
exactly like a cold chisel with a handle that 
makes it easy to hold for delicate cutting. 

It is not always easy to get a smooth ball 
peen or spherical face in the lathe by 
manipulating the compound rest. In such 
a case, shape the end roughly with the aid 
of the compound, and then finish with a 
hand tool, such as a lathe bit of high-speed 
steel sharpened to a skew point and 
mounted in a holder like a wood-turning 
chisel. By holding it so the edge makes a 
shearing cut, you can shape the steel with 
surprising ease and produce a finish that 
needs little more than a bit of abrasive- 
cloth work. The tool post may be turned 
so the regular tool holder is parallel to the 
lathe axis to form a tool rest. 

Drill rod can usually be 
diameters up to 1',”, and most 
have no difficulty in obtaining tool steel 
suitable for making hammers. When the 
steel can be selected specifically for hammer 
making, a carbon percentage of around .60 
is preferable for heavy-duty hammers and 
sledges, while drill rod and similar steels 
running as high as 1.10 or 1.20 percent in 
carbon are suitable for light work. 

If you use special alloy steel, follow the 


obtained in 
craftsmen 


FLAT AREA FOR INDEX 
OPPOSITE 


FINGER ON SIDE 


THUMB DEPRESSION 


manufacturer's directions when possible for 
hardening and tempering. For other steels, 
heat the hammer until it is cherry red all 
over—if it is not too large—-and quench it 
in water or a quenching oil. Water produces 
greater hardness, and there is no reason 
for preferring oil, since hammer shapes are 
relatively simple and their dimensions are 
not critical. Quench drill rod in water. 

When a hammer is fairly large, or you 
do not want to harden it all over, direct a 
torch against one end at a time until it is 
cherry red, and then quench it. This works 
only when the heating of the second end 
does not soften the one already hardened. 

A hammer should possess toughness and 
enough hardness to keep it from deform- 
ing rapidly or becoming rough on the face. 
For carbon tool steel such as drill rod, the 
temper should be drawn to a dark straw 
color or, if the work is done in a furnace, 
heat for about nine minutes at 550 deg. F. 

After hardening and tempering, polish 
the ends or faces until they are bright and 
smooth. Fine abrasive cloth is probably 
best for this. 

Sometimes you can find in a hardware or 
salvage store a handle that will be just 
right for a special hammer, but more 
often it will be necessary to make a handle 
by splitting and shaping hickory from an 
old handle or by cutting down a new ham- 
mer handle. By splitting a large handle, 
you do away with cross grain. Actual shap- 
ing may be done with a rasp, a belt or drum 
sander, a sandpaper block, or a wood 
scraper or pieces of window glass. 

The conventional handle is straight and 
often uncomfortable. For maximum ease 
and accuracy, you will find a form fit like 
that shown in the drawing below much 
superior. This drawing shows some fea- 
tures of a handle designed for one-way 
swinging, as with a chasing hammer. 

First grasp the partially shaped handle 
in the usual manner and note where your 
thumb rests. Then make a depressed spot 
with a rasp, testing and filing until the 
depression feels comfortable and firm to 
your thumb. Next make a similar depres- 
sion for your index finger, or rather, two 
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Silversmith's hammers are useful for shaping 
sheet-metal craftwork on sandbags or in molds. 


Below, a French chasing hammer like that shown 
in Fig. 6& It is ideal for striking punches. 























a! Fig.7 


| SMALL SILVERSMITH'S HAMMER deal | 





depressions where the finger rests in 
ordinary hammering and the other where 
it is extended for gentle tapping 

Sometimes the thumb and index-finger 
depressions are enough, but you can carry 
the process further by making shallow 
grooves or notches for the fingers. 

In the same drawing is shown a method 
of mounting a hammer at an angle on the 
handle so it is more effective when used 
for striking punches and chisels. 

Avoid making handles too stiff. You 
might be surprised at the extremely thin 
handles some craftsmen use for relatively 
heavy hammering. They shave the wood 
down along the 3” or 4” just behind the 
hammer head until it looks scarcely strong 
enough to hold itself together. Such a han- 
dle is not suitable for prying, but when 
properly manipulated it produces a resili- 
ency that permits hammering all day with- 
out fatigue 

After shaping the handle, wet it thor- 
oughly with water and toast it gently in a 
gas flame to raise the grain. Sand until 
smooth again and repeat the wetting and 
drying The result is that if the handle 


one 
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is later wet accidentally won't roughen 

Next, file and sand the end to the contour 
of the eye. Don't force the handle if the 
eye turns up a shaving. If the fit isn't tight, 
cut a wedge-shaped notch in the end, make 
a hardwood wedge to match, drive the han- 
dle again into the eye, put glue in the notch, 
and drive the wedge in to spread the tip 
Cut off excess wood and smooth it even 
with the metal. Use metal wedges for large 
hammers and carpet tacks with the heads 
cut off for extremely small ones. 

A good handle finish is one or two coats 
of linseed oil. Some craftsmen use auto or 
furniture wax. Clear lacquer or shellac is 
good when sanded smooth 

One attractive finish consists of charring 
the handle unevenly with a torch, sanding 
lightly, and then applying linseed oil, 
lacquer, or a French polish of shellac and 
linseed oil. Apply French polish with a pad 
and rub to a high polish; then let it dry 
overnight. This finish is one of the best for 
occasionally used hammers. For much-used 
handles and those used around lacquer 
thinner and other solvents, linseed oil or no 
finish at all will often prove best 
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NEW SHOP IDEAS 


SMOOTHER FINISH results when a cutting 
fluid is applied in heavy turning or thread 
cutting in the lathe. The oil can common- 
ly used often supplies too much fluid at one 
point on the work and too little at another 
The applicator shown at the right, made of 
a sight drip oiler and a cheap paint brush, 
supplies just the amount of fluid you want 
evenly all along the work, besides clearing 
away chips from previous cuts. 

Solder a short length of 1,” copper tubing 
to the bottom of the oiler and make a clamp 
as shown. Secured by a screw and nut, this 
clamps the brush to the oiler. Hold the 
brush against the work and adjust the oiler 
to the amount of flow best suited to the 
particular job.—AUGUST DOBERT. 














OUT-OF-THE-WAY SWITCHES can be 
brought close to hand with an automobile 
choke cable. The photo at left shows such 
a switch extension on a jigsaw. Make a 
bracket and cable clamp as shown in the 
drawing. Fasten the latter under a bolt on 
the switch housing and mount the bracket 
within easy reach. Cut the cable to length 
and mount it... HORACE GAMBELL, 
er 
24-GAUGE 
GALYV. IRON 














CLAMP DOGS such Pa 
as are used for driv- 

ing work mounted be- 
tween lathe centers can, 
in an emergency, be used 
as drill-press vises. They 
permit the work to lie 
squarely on the drill-press 
table and afford a measure 
of safety over holding 
work by hand.——-C. W. W. 


i 


FACEPLATE CLAMPS can 
be improvised in a hurry 
from ordinary bolts. Cut 
the heads off; then clamp 
the bolts in a heavy vise 
and hammer over the un- 
threaded ends at 90 deg. to 
the shanks. Use nuts and 

washers behind the 

faceplate.——-C. W. W. 
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FLASHLIGHT MAGNIFIER PUTS 
LIGHT WHERE YOU NEED IT 


Y COMBINING a lens and a flat piece of 
B glass you can make an illuminating mag- 
nifier that will enable you to inspect the bot- 
tom of a pistol barrel, internal threads, deep 
bores, and similar cavities|hard to illuminate 
and look into at the same time. Illumination is 
ufforded by a piece of plain glass mounted at 
in angle of 45 deg. below the magnifying lens 
Light from one side is partially reflected down 
into the work and back from it to your eye 

Make a square sheet-metal box, open at 
both ends, to suit the lens. Dimensions given 

for a 45-mm. diameter lens of 136-mm 
The box should be shorter than 

rking distance between lens and 

yne side cut a hole the same size as 

a flashlight (Fig. 1) and solder 


vless glass from an old photo plate 
ntern slide is mounted with metal clips 
into the box. Paint all the inside flat 
2) or glue a bit of black velvet 
flashlight. Make a lid for the box 
lens by means of small lugs, as 

a hole in it M. C. WALLING 


RETAINING LUGS 
, PLASHLIGHT LENS RIM 





Directly above, a 6-power magnifier of a type 
requiring no flashlight. It's held so that light 
from a near-by source is thrown into the object. 
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CRAFTSMEN AT WORK 


STEAM RAILROADING in miniature, exemplified by 
the live-steam locomotive above, is a hobby of Daniel 
Boone VII, of Burnsville, N.C. He started this engine 
in 1937, intending to exhibit it at the 1939 World’s 
Fair, but it wasn’t completed until 1943. it weighs 


200 Ib. and pulls a 1,500-lb. load with its builder- 
engineer perched on top of the tender. 


HOLDS ALL, HIDES ALL just about sums up the func- 
tion of the handsome sewing cabinet shown below, de- 
signed and built for his family by R. M. Utterback, of 
Newark, Ohio. Although full of thread, there are cer- 
tainly no strings attached to this job. 

It is built of solid oak and is 13” by 22” by 32”. The 
drawers are set in to allow room for spool racks, fitted 
with metal pins, when the doors are closed. Shelves 
at top and bottom are for storing unfinished work 
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WOODCARVING is only one of 
several hobbies of Chester E. 
Lawton, of Whitewater, Wis., 
but it is the one in which he can 
best express his historical inter- 
ests. Mr. Lawton uses only a 
jackknife and a few assorted 
chisels, and specializes in reliefs 
carved in pine planks. 

In the photo above, he is seen 
holding a plaque called “The 
Alamo” which he completed in 
40 hours. Among his varied 
subjects are a ballet dancer, a 
prehistoric man, an American 
eagle, local buildings, and a 
castle. He also carves lapel pins. 


181 








N YOU BEAT 
THESE PICTURES? 


We will pay $5 for any gan Sa 
this page. Write your name an . walt 
on each print. Enclose 4 stam pec — 
addressed envelope and the neg nom 
if it ts available, and send “- — 
tribution to the Curtous Photos Edt 


iii) WHAT DOES THE CAMERA SEE over a 

; wall that’s too high for you? E. W. Schade, 
NEITHER BEEHIVES NOR IGLOOS these: ©! Fair Haven, Mich., tried it at the St 
I 6 


‘ s Z f ‘ y , . y _ £ » 
tions of housings in which “vt Zoo and got two ducking swans 


it the n Ser 


guns are mounted. The 
glas Aircraft plant 


GEARS IN AN ADDING MACHINE? No, 

the photo below is a cropped one of ordinary 

rubber jar rings stacked with the tabs 

stepped. It is the work of Stella M. Ludlow, 
Penn Yan, N. Y 





WOULD A CAR ROLL 
up or down on this optical 
downgrade on the Blue 
Ridge Parkway in North 
Carolina? You guessed it 
The car shown would coast 
backward, apparently up- 
hill, for the road actually 
slopes down toward the 
camera Optical illusions 
are trequent in mountains, 
where there are few hori- 
zontal bases. 
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Photo Christmas Cards Are |. 
Personalized Greetings 


pe roqpenerhing y holiday greetings may pean) | _ The effective manger 


be avoided if you use the photographic + ‘ scene above, a table- 
top shot, was set up 


method to make your own individualized 
as shown at the left. 


cards. The three shown on ts page sug- The cler was made be 
gest how large is the scope for your imagi- cutting some slits in 
nation. | + : | | the background and 
For the skating card, the angels were | H . using a light behind. 
built up with wooden bodies, wire legs, tin- 
plate skates, and costumes snipped from 
gift wrapping paper. Base of the scene was 
a sheet of glass, over which melted paraffin 
was flowed to simulate ice. The lettering 
was scratched into the paraffin and the 
grooves filled with table salt. For the jagged 
edge, the paraffin was cut away with a knife 
and a piece of black cardboard placed un- 
der the glass at that point. Lighting was 
arranged to pick up the lettering. 
In the manger courtyard, the stable gates 
were thin strips of wood bound with cord, 
the stairs were cut from a block of wood, 
and dried grass served as hay. The letter- 
ing was painted on a sheet of clear glass 
with white poster paint and the scene 
photographed through the glass. 
A triple exposure was needed for the 
Christmas-tree card. Lettering was punched 
with an ice pick through the back-lighted 
cardboard background, in front of which an 
evergreen sprig was mounted. Soap flakes 
and water, mixed to paste consistency, 
served as snow. The outlines of the balls 
were carefully traced on the ground glass 
of the camera as a guide for making the 
portrait exposures, which were then suc- 
cessively taken on the same film. It was 
necessary, of course, not to throw light on 
the exposed portions..-CARL W. BERTSCH 
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Drops of water splashing from o glass coaster under a wide-open faucet are caught in a 1/10,000-second 


phote flash. Right 


HOMEMADE 


A high-speed flash comes from the gas-filled tube 
eft. The electronic control for it is in the box. 


SHOEHORN HELPS MEASURE OUT 
DRY PHOTO CHEMICALS 


scales to 


the 


last 


balance exactly 
few grains of chemical is 
exasperating task Try using 
i metal or plastic shoehorn, and you will be 
surprised at how it speeds up the job 

A shoehorn is more efficient than a spoon 

vr its smoothly rounded end permits shak- 
off small amounts of powder or crystals 
an exact balance. It removes excess 
as well._-WILL THOMAS 


GETTING 
with 
often 


those 


in 


ing 
to get 


chemical just 
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water bounces out of a tumbler rebounding from felt on which it has been dropped. 


SPEED FLASH STOPS FAST ACTION 


USING home-assembled equipment, Arthur 
Palme, of Pittsfield, Mass., catches on photo 
graphic film action that is too quick to be 
seen by the eye. Motion arrested with the 
aid of his speed-flash outfit is much faster 
than any that could be stopped by the best 
mechanical shutter. 

The essential parts of the equipment are 
a high-voltage transformer, a rectifier tube, 
a battery of condensers charged with 2,000 
volts D.C., a spark coil, and a krypton-gas, 
coiled flash tube. By means of a special- 
ly devised electric-trigger circuit, intense 
flashes as short as 1/10,000 second are re- 
leased at the exact instant of desired action 
With the camera shutter left open in semi- 
larkness, the film records only what is vis- 
ible during the brief flash 

Examples of action that can be stopped 
are the photos above of a violent stream of 
water splashing on a glass coaster and of 
water bouncing out of a dropped tumbler 
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COMBINATION CABINET HOUSES BOTH A RADIO CHASSIS AND CLOCK 


HAVING a good but unhoused 
radio chassis and an electric 
clock with a badly damaged 
case, I constructed a combina- 
tion cabinet for both units 
along the lines shown here. 

Clock, speaker, and shaft 
positions were first marked off 
on a composition panel, which 
was then drilled and jigsawed. 
A square of cloth is glued 
behind the loudspeaker grille. 
To extend the clock-setting 
knob, I soldered to it a stiff 
wire extension, and between 
the clock and radio I placed a 
metal shield grounded to the 


radio chassis.—-JOHN E. RASK. 


GLOW OF RADIO “CANDLE” 


An old wooden candle- 
stick adds a 
touch to the lamp, but 
another base would do. 
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EDGE DETAIL CLOCK-SETTING KNOB 
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realistic 


KEEPS TIME TO MUSIC 


A LITTLE light that seems to flicker and 
flare in time with the voice or music repro- 
duced by your radio can be made of a neon 
tester of the kind used to check circuits. 

Substitute a 5’ length of lamp 
cord for the test leads and en- 

















al 


SPEAKER 


_ NEO S 
CANDLE 


close the shaft in a 4” tube of 
white enameled cardboard to 
simulate a candle. Mount the 
tester in a wood or cork base and 
connect the wires across the pri- 
mary of the output transformer 








of your radio.—E. E. YOUNGKIN. 





SHOP ANTENNA FOR AUTO 
MADE OF COPPER TUBING 


TESTING auto radios 


RADIOS 





in a shop sometimes 
fails to give an ac- 
curate picture of per- 
formance because the 
long outside antenna 
tends to overload the 
set under test. Auto 
radios are designed 
for high - sensitivity 
reception since they 
are expected to oper- 
ate with short aerials. 
If you often have oc- 
casion to service these 
sets, use a copper tube 
about 5’ long, installed 
above your workbench 
by means of stand-off 
insulators, as shown at 
the right.—-W. Moopy. 
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SEALING WAX FILLS SCRATCHES 
IN PLASTIC CABINETS 


SMALL nicks and scratches on plastic ra- 
dio cabinets can be neatly repaired with 
ordinary sealing wax. To prevent the seal- 
ing wax from hardening too quickly while 
it is being worked, warm the cabinet by re- 
moving the chassis and replacing it with a 
large lamp bulb. 

Drop a tiny blob of wax where needed and 
smooth with a razor blade.—-H. KLEIN. 
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CAN YOU IDENTIFY 
THESE RADIO PARTS? 
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CLOCKS APPEAR where 
television performers can't 
miss seeing them with the 
arrangement shown at the 
left. General’ Electric's 
WRGB in Schenectady ac- 
complishes split-second pro- 
gram timing by having a 
large clock installed below 
the front of each camera 
Then, when cameras are 
moved from one position to 
another, at least one is 
bound to be within all per- 
formers’ sight, and lines 
may be speeded or slowed 
is mecessary in order to 
bring the program to an en 
exactly “‘on the nose.” 


ERROR-PROOFED radio-telegraph 
transmission has been developed 


by RCA Communications, Inc., for IIS LOMDCN SANFReN Y CHAN IDLE 


its eight-channel, single-transmit- 
ter system between London and 
San Francisco. The printing mech- 
anism, capable of handling 488 
words per minute in either direc- 
tion, sounds a warning bell if any 
letter is garbled by static. At the 
same time a Maltese cross appears 
on the tape in place of the error to 
facilitate correction. The printers 
receive each letter in seven im- 
pulses, three with a signal and four 
for spacing. Each arriving impulse 
is counted automatically, and if it 
varies from the proper number the 
error-proofer goes into action and 
prints the cross on the tape. 


t1SN LONDON SANFRAN Y CHAN #DLeE 


EXTENSION SPEAKERS known as “Husha- 
tones” now are in wide use in Government 
hospitals, enabling patients to hear a radio 
program without disturbing others. Pro- 
duced by the Brush Development Company, 
Cleveland, Ohio, the flat, disk-shaped speak- 
er is designed for 
use under the pa- 
tient’s pillow. Adapt- 
able for any sound 
system or bedside 
radio, the Htshatone 

FUSING STEEL AND GLASS by a new meth- _ is declared to have a 

od developed by the Radio Corporation of tone quality compa- 

America, Camden, N. J., made it possible to rable to large speak- 

use steel instead of a more costly alloy for ers. A _ lightweight 

the header insert of this tube stem. The in- crystal element in- 

sert is the band of metal encircling the glass sures good response 

through which wires enter the tube. ind sensitivity. 
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LTIPURPOSE 


By John W. Campbell, Jr. 


RACING receiver troubles is a rou- 
to job with this multipurpose test- 
er, for it has the “know how” to pick 
out even carefully hidden sore spots in 
Turning the selector switch 
converts the gadget from a cathode- 
follower type vacuum-tube voltmeter 
with two voltage ranges to a very tricky 
and equally useful sort of detector-and- 
system; another flick and it be- 
amplifier with 


most sets 


suck 
comes i simple iudio 
speaker 
Touch the grid-cap lead of the 6F5 
tube to any point of any circuit carrying 
amplitude modulation at audio frequen- 
cies, and the speaker will tell whether 
that modulation is clear or distorted 
Acting as an infinite-impedance detector, 
the 6F5 adds very little capacitance and 
ilmost no load to the circuit being tested. 
Do you want to trace the LF. signal? 
The infinite detector can 
pick it up anywhere down the line. It 
quite capable of isolating audio dis- 
tortion no matter at what stage it origi- 
from the output right back to the 


impedance 
is also 


nates, 
intenna 

The fact that the tester can pick out mod- 
ulation at the antenna stage itself permits 
you to determine the frequency to which 
the antenna stage is tuned independently of 
the oscillator tuning 

Switching from an infinite-impedance de- 
tector to a cathode-follower vacuum-tube 
voltmeter, you have an extremely sensitive 
that can be used as an output 
power where the loading 


instrument 


meter at levels 
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TEST INSTRUMENT 


imposed by a standard meter would be ru- 
inous. When no signal is applied to the 
vacuum-tube voltmeter circuit, the cathode 
tends to bias itself upward to near cutoff, 
due to plate-current flow through the cath- 
ode resistor. If a positive signal is applied 
to the grid of the 6F5, the tube is no longer 
biased to cutoff, but the increase in plate- 
current flow tends to cause a larger drop 
across the cathode resistor, till the cathode 
is again biased up to nearly match the grid 
voltage. Since the cathode will always re- 
main slightly negative with respect to the 
grid, grid current never flows 
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DOUBLES AS AUDIO AMPLIFIER 


The filter arrangements R,-C, and R.:- 
C; hold the cathode at the highest voltage 
attained during any voltage wave cycle, so 
the instrument becomes a peak-reading volt- 
meter. To obtain a root-mean-square volt- 
age, you will have to adjust the reading. For 
a sine wave, r.m.s. voltage equals 0.707 
times peak voltage 

Shunting the grid condenser of the 6F5 
will cause the instrument to record D.C 
volts, the grid lead becoming positive. 

Potentiometer R,. is used to adjust the 
milliameter to zero so that the initial plate 
current that must flow to bias the cathode 
can be balanced out of the meter. 

To minimize grid emission in the 6F5, the 
heaters are operated at less-than-rated volt- 
age via the 5-volt filament winding, and a 
6X5 rectifier is employed in place of the 
usual rectifier circuit. If a 6X5 is not avail- 
able, but you happen to have a 5Y3 or sim- 
ilar tube, the 5-volt transformer winding 
can be diverted to its use. In this case, 
insert a 5-ohm resistor in series with the 
6.3-volt tap and the 6F5 filament. 








KEY TO MULTITESTER PARTS 


: 1,000 mmfd. mica 
: 8 mfd. electrolytic, 400 v. 
. Ca : 25 mfd. electrolytic, 25 v. 
s : 8mfd, electrolytic, 200 v. 
: 500 mmfd. mica 
7 : 01 mfd. 
. Cu : 10 mfd. 25 v. 
. Cu : 1 mfd. 


: .01 mfd. 


. Cis : 8 mfd. 450 v. 
: .01 mfd. mica 


: 10,000 ohms 


. Rs : 200,000 ohms 


: 1-megohm pot. 
: 1,400 ohms 
: 2.2 meg. 


> : 0.5 meg. 
: 350 ohms 
: 1 meg. 


: 30,000 ohms, 10 watt 
: 5.000 ohms, 2 watt 


e : 25,000 ohms 


: 25,000-ohm pot. 
: 25,000 ohms, 3 watt 


;: 20 to 50 meg. 
: 350-volt, 50-ma. power trans, 
: 8.500-ohm output trans. 


10-henry filter choke 
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EEE CEREECAER EFFECES SHOWN 


HOW CURRENT WORKS in arc lights. ar« 
furnaces, and arc welding may be shown 

short iron wires as electrodes on the 
wires. Use a 6- 
four dry cells in 


» stout ¢ ypper 
re battery or 


iron wires become red and then white 
when brought together in arc jumps 
pulled slightly apart 
Don't keep the 
flow up long if you use dry cells 


gap when they ar 


4 
} 


will melt foil and solder 


VISIBLE DIFFERENCE etween 
ilternating current are shown in a fascinat- 
ng Wet a cloth in water con- 
taining a little starch and potassium iodide, 
wring out the excess, and smooth it over an 


lirect and 


experiment 


ipturned pie tin 


For direct current use a hookup of sev- 


eral dry cells and connect the negative (out- 





> ( 


ELECTRICITY HEATS stoves, 
irons, light bulbs, and heat- 
ers in proportion to the re- 
sistance of the conducting 
material to the current pass- 
ing through. Substances of 
high resistivity hot- 
ter than those of low because 
their molecules put up a stiff- 
er fight against the flow of 
electrons. 

You can demonstrate this 
with two dry cells and 
short length each of t/in cop- 
per and iron wire of the same 
diameter. Twist ends of the 
wires together and wrap the 
opposite ends around nails in 
a block, as at left. Connect 
the nails to the dry cells for 
a few seconds and cautiously 
touch the two wires. The iron 
one, with greater resistance, 
will be the hotter one. 


become 


side) terminal to the plate. Then draw the 
bare end of a wire from the positive termi- 
A solid line will be left 
iodine and it 


nal across the cloth 
as the current releases free 
reacts with the starch. 

a bell or toy transformer for A.C. 
and repeat the experiment. There will be 
a dotted line with uncolored spaces 


= 


Use 
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EY HOWE EAPEREIMENES 


MAGNETIC REPULSION illustrates the 
principle of A.C.-D.C. current-measuring 
instruments. Anneal two nails by heating 
to redness and letting them cool slowly; 
then hang them side by side on threads in 
the center of a 14- to 1-lb. coil of bell wire. 
Connect the ends of the coil in turn to 
several dry cells and then to your toy trans- 
former. In both instances the nails, acquir- 
ing similar poles, will fly apart, for though 
A.C. direction changes constantly, the poles 
change with it. Some ammeters and volt- 
meters depend on this mutual repulsion. 


THAT LESS CURRENT FLOWS in a speed- 
ing motor than in one running slowly un- 
der load is shown by connecting a bulb in 
series with a small motor. As the motor 
starts, the bulb shines brightly, but it grows 
dimmer as speed picks up, becoming dim- 
mest when top speed is reached, as at left 
above. Grasp the shaft to slow the motor, 
as at right, and the lamp again becomes 
bright, indicating a greater current flow. 

What causes this variation, making a 
motor draw more current when hard at 
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Two nails hang side by side when no current flows 
in the coii, but when a magnetic field is set up, 
they acquire like poles and fly apart as at left. 


work? It is because an armature spinning 
in a magnetic field acts secondarily as a 
generator, creating a voltage in its windings 
that is always opposite in direction to the 
electromotive force impressed upon the mo- 
tor. It is generally called the back e.m.f., and 
it is this back e.m.f. that reduces the current 
flowing through when the motor is running 
at high speed. At the instant of starting, 
back e.m.f. is zero. Large motors require 
such high starting current that a variable 
resistance is needed in the circuit to limit it. 
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Midget Lantern Uses Four-Cell Battery 


By ERVIN WALTERS 


LECTRIC lanterns aren't -usually appre-" 
ciated until a flashlight peters out at an 


iwkward time 3efore that happens to you 

ynvert a few pieces of plywood and metal 
scrap into one of these durable lanterns that 
with its series-parallel circuit, will give long 
service on a set of cells 

Near the top of the front piece, cut a hole 
2” in diameter. From a piece of bright-sur- 
faced metal, snip a disk of about 3” diameter 
and make a hole in the middle. A 
straight line cut from this hole to the disk 
edge will enable you to bend the metal into 
a smooth reflector 

Two angle lugs soldered to the back of the 
cone and screwed to the wood will hold the 
urely in place. Insert a two- 


reflector se 


Bend the 2% 


cell flashlight bulb through the hole, and 
wrap two or three turns of soft copper wire 
around the threads to form a socket. Solder 
one end to the cone, then bridge a '.” strip 
of brass over the cone so that it touches the 
center contact of the bulb but doesn't touch 
the reflector. 

3end two battery-cell contact strips out 
of sheet brass %” wide, and clip them over 
the horizontal partition as shown in the 
drawing. Connect one contact strip to the 
bridge strip, and the other to one side of the 
switch. If a toggle switch is used, attach it 
in the center as indicated in the drawing; if 
you can get a push-type canopy switch, place 
it to one side as shown in the photograph 
below. Insert the cells so that the pair in 
one compartment faces up while the other 
pair faces down. 


metal square to the shape of a flattened "M" before wedging it beneath the partition. Wrap 


cloth tape cround the cells for easier removal, screw on the bock piece, and the lantern is ready for use. 
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emer ome 
TRANSFORMER 
lt ~e.--6-V. BATTERY 


PORTABLE POWER SUPPLY FOR 110-VOLT ELECTRIC SHAVERS 


ANYONE who uses an electric shaver reg- 
ularly knows the inconvenience of being 
away from a suitable source of power. With 
this converter you can turn your car into a 
private barber shop. To operate shavers 
with contactor-type motors, connect an auto- 


_ 


mobile-radio vibrator, a center-tapped 7.5- 


PERMANENT SWwiTCH———— 


COMPACT SICK-ROOM CALL BELL 
SUMMONS HELP TO BEDSIDE 


SICKNESS IS confining not only for the 
patient, but also for the others in the family 
who are afraid to leave the sick one out of 
earshot. This easily storable call bell can be 
contained in a box of the size shown, for it 
consists only of a bell, a transformer, and 
two lengths of wire. 

Plug the unit into an A.C. outlet and 
place the box at some central point. The 
wire ending in a pushbutton can then be 
led along to the bedroom, terminating at 
the patient’s bedside.—THOMAS S. SMITH 
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volt transformer, and a .02-mfd. condenser 
as shown above, using the high side of the 
transformer for the output. The condenser 
reduces the vibrator’s tendency to arc. For 
shavers with commutator-type motors, 
place a .5-mfd. condenser in series with 
the output.—-J. A. BENNETT. 


FIXED SWITCH ON POWER TOOLS 
MAKES BORROWED MOTOR SAFER 


EVEN when motors were plentiful, it was 
often convenient to use a single motor inter- 
changeably on several power tools. For 
added safety in using and moving such a 
motor, mount a permanent switch on each 
tool, wire it to a plug, and connect it in 
series with the motor as shown. 

To use the motor on a job where no 
switch is available, insert a shorted plug 
(one with a jumper between the prongs) to 
complete the circuit.—-CURTISS M. PEASLEY. 


| 
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CABINET IN WALL WILL KEEP FIRE EXTINGUISHER OUT OF THE WAY 


FEW homes include ar- Vy’ PLYWOOD Back 
chitectural provision for ‘oe 
storing fire extinguishers 
without obstructing hall- 
ways or detracting from 
the decorative scheme. A 
cabinet recessed so that 
its face is flush with the 
wall will serve this pur- 
pose. The accompanying 
drawing shows construc- 
tion details of a cabinet 
with adequate space not 
only for the extinguisher 
but for a can of extin- 
guisher liquid and a small 
funnel Except for the 
back, it is built entirely 
of %” plywood. It is a 
good rule to locate extin- . 
guishers so as to be acces- | 4g Puy wooo DOOR 
sible from two directions. 

















REDUCER CUT FROM RAZOR HANDLE SAVES SCROLL-SAW HOSE FROM WEAR 


FORCED over the outlet tube, the blower 
hose on a scroll saw frequently begins to 
leak and fall off because the rubber end is 
stretched, causing it to deteriorate rapidly. 
4 neat reducing fixture that does not inter- 
fere with the saw and makes this stretching 
unnecessary can be formed from the hollow 
handle of a safety razor. Cut off about 112” 
of the handle and ream out the threaded sec- 
tion to fit the outlet tube. After cutting 
off the hose to fresh rubber, sand a taper if 
necessary so that it can be pushed inside 
the large end of the reducer. Since the rub- 
ber then is in a normal state or even com- 
pressed, it will last indefinitely.——E. M. L. 


TEMPORARY PAPER GUARD GIVES PERFECT PAINT JOB ON NEW MOLDING 


WHEN new quarter-round or 
other molding is being installed at 
the base of a wall, you can get a 
perfect paint job by inserting 3” 
strips of newspaper under the 
molding before nailing it down. 
Dust off both the molding and the 
paper before applying each coat 
of paint. After the last coat has 
dried thoroughly, hold a sharp- 
pointed knife at an angle of about 
60 deg. away from the wall and 
neatly cut the paper strip away 
from the molding. The resultant 
job will be clean as a whistle and 
no signs of the paper will show 
between molding and floor._-N. E. 
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Supported on a cable reaching from the farmhouse porch, the bucket 
above splashes into the spring and fills with water. On the porch 
for up the hill, the farmer's son then turns a crank, and away goes 
the bucket on its journey to the house. It saves a lot of walking. 


ELEVATED CABLE TRANSPORTS SPRING WATER 
UP TO A FARMHOUSE ON A HILLSIDE 


ON ONE hillside farm in the mountains of North Carolina 
the farmer’s son no longer has to trudge down the hill and 
carry up water from a spring several hundred yards away. 
Standing comfortably on the farmhouse porch, he can 
now hook a bucket on a cable that reaches to the spring 
and pull up the water. 

Impelled by gravity, the empty bucket rides down the 
cable, through the garden and high over a field. When it 
reaches the spring, metal weights wired to the lip cause 
it to tilt over and fill with water from the leaf-shaded 
supply. Then, on the porch, the boy, who used to have to 
make several fatiguing trips to the spring each day, begins 
turning a crank attached to an old auto wheel mounted on 
a post. As the cable is moved by the wheel, the bucket of 
water comes up the hill to the porch with comparative ease. 
Several neighbors also have installed similar systems. 








MOBILE SERVICE UNIT SAVES TIME IN CARING FOR FARM EQUIPMENT 


DESIGNED especially for farm use, 
a portable unit produced by the Ale- 
mite Division of the Stewart-Warner 
Corporation brings the facilities of a 
service station directly to equipment 
in the field. It supplies pressure 
lubrication, inflates tires, dispenses 
gear lubricant or motor oil, and has 
a spray gun for application of rust 
preventive or paint. Mounted on a 
tubular base which serves as an air 
tank or reservoir, the unit weighs 
246 lb., measures 291%” by 31”, 
and can be easily pulled behind a 
car, truck, or tractor. It has its own 
air compressor, driven by a gasoline 
engine, which maintains constant 
pressure of 130 lb. in the air storage 
tank. The engine is started when the 
unit arrives on the spot. 
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RADIOACTIVI 


IN YOUR HOME LAB DETECT 


EXPERIMENTS 


By TRACY DIERS 


HEN two atomic bombs hastened 
the end of our greatest war, the 
world suddenly became uranium 
And much of the discussion, 
when the first awe had subsided, was over 
the possible effect of radioactivity set loose 
by the splitting of uranium or plutonium 
atoms 
As a matter of fact, many substances 
iround us are radioactive. You can make 
simple tests that will detect their strange 
emanations and identify them as well. Prac- 
tically all the chemicals and materials need- 
ed for the experiments can be obtained from 
large chemical-supply houses at a cost of 
no more than two or three dollars. Most of 
the apparatus is homemade 
First, you will need a leaf electroscope of 
the kind used in high-school physics classes. 
shown on the facing page is made of 
and measures about 344” by 
by 6! It has a glass-covered open- 
ing in front about 4',” high. A specimen 
holder is attached by means of a bolt and a 
spacer, which may be a large spool, through 
1 slot in the back. Its wing nut permits ad- 
justment for height. The conducting rod 
may be copper, brass, or other metal and is 
metal ball through which it 


conscious 


(one 


thin plywood 


topped with a 
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RADIANT ENERGY 


Photography without light. Beta rays emitted by 
powdered carnotite made this shadowgraph negative 
of a key resting on the slide of a cut-film holder. 


is charged. A thin piece of aluminum %” 
by 14%”, a 5/16” by 1%” leaf of extremely 
thin aluminum foil, and a cardboard scale 
are bolted to the end of the rod, as shown. 

Before assembling the box, bore a %” 
hole in the center of the top; then lay the 
piece on a sheet of cold metal and fill the 
hole with molten sulphur, a nonconductor. 
Drill a smaller hole through the sulphur 
when it has solidified and press the rod 
through, sealing it with more molten sul- 
phur. 

The electroscope can be charged by touch- 
ing the metal ball with a stick of sealing 
wax that has been rubbed on flannel or wool. 
If the weather is not too humid, the con- 
ducting rod carries a charge of the same 
polarity to both the aluminum plate and foil 
at the end, they repel each other, and the 
leaf swings up on the scale, gradually fall- 
ing back as the charge leaks off 

But place some radioactive substance 
such as pitchblende or carnotite in the spec- 
imen tray, and the leak is much more rapid. 
This is because emanations from the radio- 
active substance ionize the surrounding air 
and make it a better conductor 

The emanations that this test detects are 
known as alpha rays, which are identical 
with helium atoms. They are easily stopped 
by paper or aluminum foil. To show they 
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Storehouse of 


Atomic Power 


THROWN OFF BY ELEMENTS AS THEIR ATOMS DISINTEGRATE 


can be stopped, lay a sheet of writing paper 
over the specimen, recharge the electro- 
scope, and time the falling leaf. You will 
find the drop considerably slowed. 

Besides pitchblende and carnotite, you 
will want to test other radioactive substances 
for alpha rays. Some of these may be such 
minerals as autunite, orangite, thorite, eu- 
xenite, samarskite, broggerite, and chalco- 
lite, as well as uranium salts. 

Another test for alpha rays, and a rather 
spectacular one, is based on fluorescence. It 
is carried out in a dark room, and the alpha 


rays bombarding grains of a fluorescent sub- 
stance produce intermittent flashes as they 
strike. Pour a thin pool of a weak solution 
of gum arabic on a clear lantern slide; then 
stretch cheesecloth over the neck of a zinc 
sulphide bottle and gently tap the powder 
onto the gum arabic. When the gum has 
dried, you will have a radioscope or fluores- 
cent screen for your experiment. 

Half fill a pint bottle with water and grind 
and add some of the radioactive substance 
to be tested. Shake the mixture thoroughly; 
then uncork it and lay the screen over the 


HOW TO MAKE AN ELECTROSCOPE TO TEST FOR RADIATION 





d 


The specimen tray shown above 


This is the completed device for 
testing oa radioactive substance, 
which is put in the tray under 
the foil leaf and scale. A sheet 
of glass then covers the opening. 
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Height adjustments to regulate 
distance between the tray and 
charged leaf are made by 
a wing nut holding the tray. 


Taking like charges, the two 
parts repel each other, and 
the foil travels up the scale. 


is made of aluminum. A spacer 
sleeve on the bolt will hold it 
directly under the charged leof. 


Molten sulphur seals the hole 
around the conducting rod and 
prevents leakage to the case. 





DETECTING THE ALPHA RAYS. These emanations from radioactive substances ionize the air and 
make it a better conductor than it would otherwise be. The charge leaks rapidly and the foil col- 
lapses, os shown oct center. But a piece of paper placed over the substance, os at right, stops the 


alpha rays, the surrounding 
top of the bottle with the sulphide side down. 
Look for the flashes with a magnifying 
glass. Your success may depend on how 
well your eyes have been “dark-adapted,” 
which may mean spending about a half 
hour in complete darkness. 

The luminous paint on watch dials is made 
of an active alpha bombarder such as meso- 
mixed with zinc sulphide or some 
rescent substance. In this mixture 
the zine sulphide is under continuous bom- 
bardment for many years 

In additicn to alpha rays, radioactive sub- 
stances also beta and gamma rays. 
Beta rays are electrons with greater pene- 
trating power than alpha rays, but they can 
be stopped by 1 cm. of aluminum. Gamma 
rays are similar to X-rays except that they 
have a shorter wave length. They are ex- 
tremely penetrating 

Prof. Henri Becquerel discovered in 1896 
that beta rays emitted by uranium salts 
would expose a photographic plate in the 
dark even with a sheet of black paper be- 
tween the salt and the plate. As a result of 
his work in radioactivity, all three of the 
rays are called Becquerel rays. You can test 
for beta rays in the electroscope and also 
duplicate the original Becquerel experiment. 

Place your specimen in the electroscope 
and cover it with aluminum foil to stop the 
alpha rays. You'll find that it will take con- 
siderably longer for the electroscope leaf to 
collapse than if the alpha rays were not 
stopped. But because the beta rays also ion- 
ize the air to some extent, the fall will come 
in a shorter time than it would if no speci- 
men at all were present. 


thorium 
other flu 


emit 
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air is less ionized, leakage is less rapid, and the leaf falls more slowly. 


For the photographic test, place a piece of 
cut film in a holder, lay a key on top of the 
slide, and sprinkle powdered carnotite, pitch- 
blende, or uranium nitrate crystals over the 
key. Develop the film 48 hours later, and 
you will get a perfect shadowgraph of the 


key, like that shown on page 196. The em- 
anations expose the film, turning it black 
except for the part covered by the key, 
which stops them. 

Even with a substance rich in alpha, it can 
be shown that beta rays, and to a lesser ex- 
tent gamma rays, are the ones that darken 


the film. Flow gum arabic over a glass 
plate, sprinkle it with black uranium oxide, 
and lay the plate oxide side up when dry in 
a lighttight box. Cover half the plate with 
a sheet of 1/32” aluminum and place a 
photographic film on top with the emulsion 
side down, as shown on the facing page. A 
wedge of paper at the edge will keep the 
film and oxide from touching. 

Cover the box and let it remain three days 
before developing the film. You will discov- 
er that the alpha, beta, and gamma rays 
that have bombarded half the film have 
made it but slightly darker than the half 
from which the aluminum kept the alpha 
rays. With your homemade equipment it is 
not possible to separate gamma rays from 
beta, but this does not affect the experi- 
ment. 

Return to your electroscope for an experi- 
ment to show that it is the surface area of 
the radioactive substance rather than the 
mass that emits the greater amount of alpha 
rays. Sprinkle about 80 grains of black 
uranium oxide on a 24%” square of card- 
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board, and time a given 
leaf fall. Then fill a tiny 
paper box %” by %” 
square by 2” deep with 
about 300 grains of the 
same uranium oxide, and 
time the same fall. The 
first test, with a smaller 
mass but a larger area, 
will discharge your elec- 
troscope faster than the 
larger mass. The reason 
is because alpha rays 
near the bottom of the 
pile cannot penetrate the 
upper layers. 

This is not true with 
beta and gamma rays, as 
can be shown by placing 
a film holder loaded with 
fast film over two piles 
of carnotite, one about 
1.” high and the other 1” 
high. When the film is 
developed a day later, the 
smaller pile will be 
shown to have made only a faint image 
while the large pile has produced a dense 
black area. This is because beta and gam- 
ma rays can penetrate the upper layers 

What happens to your radioactive sub- 
stances as they emit these rays? They 
lose electrons and atoms of helium and 
change into other substances—a process 
known as transmutation of elements. In 
nature some of these changes take billions 
of years, others only a few minutes when a 
radioactive element passes through an un- 
stable stage to another more stable one. In 
the atomic bomb and in other types of 
atomic fission, this process can be speeded 
up by artificial means, that is, by firing the 
nuclei of some atoms against the atoms of 
some other elements. 

You won't be able to make an atomic 
bomb in your home lab or build a cyclotron 
in which to hasten nature’s transmutation 
process, but you can perform experiments 
to show that changes in elements do occur 


Beto rays penetrate thin aluminum and darken the 


entire film in a setup like that below, showing 
that alpha, which are stopped, have little effect. 





ALUMINUM 
PLATE. 








LAYER OF 
VRANIUM OXIDE 
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Tiny fluorescent flashes ore 
given off when alpha rays 
bombard zinc sulphide in 
a darkened room. It is the 
same principle os that em- 
ployed in treating watch 
dials with luminous paint. 


Physicists, for convenience, employ the 
term “half life’ in connection with the dis- 
integration of radioactive elements. It is 
known that only a fixed proportion of any 
given amount of radioactive substance 
changes in a given time and that the frac- 
tion remains constant. Therefore less and 
less of the total of the specimen changes in 
each succeeding unit of time, and an infinite 
time is required for the entire amount to 
disintegrate. As a result, the “half life” of 
an element becomes a useful measurement 
in calculations. It means the time required 
for half the amount of the element to dis- 
integrate. 

Among the half-life figures arrived at for 
uranium are 4,500,000,000 years for the 
parent element and only 24.5 days for the 
next stage, known as uranium X. 

You can make a test with % oz. of 
uranium nitrate, showing that the parent 
uranium emits alpha rays and that uranium 
X; emits beta rays. Uranium X, in reality 


That beta rays come from inside as well as from 
the surface of radioactive substances is shown by 
testing two unequal piles of carnotite on film. 





can be seporated by chemical 
It com- 


Uranium X 
means from uranium in uranium nitrate 
bines with iron perchloride to form a sludge 
when ommonium carbonate is added to a solu- 


tion of the two salts, and can be easily filtered. 


both beta and but you can- 
separate them with y: equipment 
the tests should be made at 24-day 
intervals—the half-life period of uranium X 

rest the uranium nitrate in the electro- 
scope for alpha rays and record the time it 
take the leaf to fall through a fairly large 
fixed division on the Cover the speci- 
men with aluminum foil to stop alpha rays, 
the electroscope, and make the 
test, recording the time of collapse 
division. Then place 
a plate holder for 10 
and put it aside 


emits gamma, 
not 


‘wo of 


ul 


scale 


recharge 
beta-ray 
through the 
the 
hours 
In 


tains a 


same scale 
crystals on top of 
devel negative, 
uidition to uranium, the nitrate con- 
trace of uranium X,, which can be 
precipitated chemically and filtered out in 
combination with iron perchloride. Dissolve 
the nitrate in 2 oz water, add 
one or two drops of a concentrated solution 
of iron and next pour slowly 
into the mixture a concentrated solution of 
ammonium carbonate 


until a yellow pre- 
cipitate forms and then just dissolves 


p the 


uranium ot 


perchloride 


There 
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Here's how to compore beta radiation of uranium X 
and of uranium from which the X, has been removed 
by chemical means. The film is exposed for 10 hours. 


At left below, the purer uranium has darkened the 
film but slightly, while right, 24 days later, it 


shows disintegration and produces a dark exposure. 


UrX) UrX 


of an orange-brown 


will be some traces 
sludge in the bottom. This contains your 
uranium X, and should be filtered out; the 
solution that ran through the filter paper 
contains uranium nitrate stripped of its 
uranium X,;. Heat the latter gently until it 
no longer gives off a smell of ammonia, and 
then dry the precipitate. 

Test both samples in the 
without delay, and you will find the uranium 
X, emits no alpha rays and the uranium 
little or no beta. Next try the two specimens 
on film, one at one end and one at the other, 
letting them expose it for 10 hours. Finally, 
24 days later, test them again for 10 hours 
on another piece of film. 

The resuits are shown in the photos above. 
On the negative made at the start of the 
test, beta rays make a dark exposure. Only 
the uranium X, shows a dark beta exposure 
on the second of the three negatives. Then 
on the final negative, both samples show beta 
rays, the uranium having again disinte- 
grated sufficiently to form more uranium X 


electrosc ope 
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sweer- CELLAR DRAINAGE SYSTEM USES 
METAL OLD AUTO WATER PUMP 
SLEEVE 


= - ] AN AUTOMATIC sump pump that will keep 


FIG. 2 a leaky basement dry can be built around a 
ewe BALL-BEARING discarded automobile water pump. The in- 
ROD MOTOR take opening of the pump should be screened, 
and a standard pipe coupling brazed or 
aw welded to the cutee. Lelegge 0d the pump 
CONTROL might be supported by the discharge pipe, 
SWITCH better assurance of shaft alignment can be 
obtained if it is held securely in place by 
other means. The ',-hp. motor, which must 
. be a ball-bearing type capable of vertical 
o- mounting, is connected to the pump by an 
RP O'S extension shaft and two flexible couplings. 
dana Be The toilet-tank float that controls the de- 
Se . vice is guided by a short length of stove- 
pipe. Its rod is looped around a fixed guide 
rod and travels between two other loops 
that are linked to a knife-switch handle, 
as in Fig. 1. If the switch tends to bind on 
Si the break of the circuit, pry the prongs 
tsi aka slightly apart. Figure 2 shows how a toggle 
~S COUPLING + switch might also be employed to provide 
ah AAS RS the necessary action.. FRANK ZIEHR 
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COWLINGS FOR MODEL PLANES . 
MADE OF POWDER-BOX LIDS SS con evunnen 


Tops of suitable size taken from powder 
boxes are strong and light enough for use 
is engine cowlings on model planes. As 
shown at right, a small hole is cut for the 
nose plug of a rubber-type model. The en- 
tire end is cut out for a gas plane, and it euT HOLE 
also may be necessary to cut a hole for the FOR BEARING 
cylinder.—.F REDDY MITCHELL BLOCK 














¥ C-CLAMP PUTS 
CRYSTAL IN WATCH 


g 
CT LIGHT pressure, applied as 


C-cLamP at left, will cup an unbreak- 
able watch crystal so it can 
be slipped into the bezel. Pro- 
tect both surfaces from 
scratching by several thick- 
nesses of cleansing tissue or 
paper.—-S. E. MICHAELS. 


CATWALK GIVES KITTY 
A SAFE HAVEN ® 


A RUNWAY leading to a 
window or balcony will pro- 
vide your cat with a safe re- 
treat from dogs. At the right, 
the cat has ingress through a 
package door covered with a 
JAR CAP mat that is tacked only at the 
top.—-ALICE SPENCER COOK. 
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When neatness is easy, children will co-operate by not 


leaving coats, snow suits 
and choirs. Use | 


and overshoes on the floor 
lumber for a strong top rack and 


sides and for adequate nailing surface on the V-notch 
of the base. A plywood trough will hold the overshoes. 


Covered with wallpaper, ordinary shipping cartons 
can be made into handsome matching storage 
A single roll will cover several. Use a pre- 
pared wallpaper paste, and spread it on smoothly 


boxes 


Sawed in half lengthwise and held 
in @ spool, a small clear-plastic 
bor becomes a handy magnifier. It 
can be kept in the sewing basket. 


cue 
HOOK 


Coot-hanger or other 





similar wire crimped 
with pliers and hung 
across the top of a 
broom closet will do 


For protective caps on the points 
of manicure and other scissors in 
a purse, traveling bag, or sewing 
kit, slip on large pencil erasers. 


much to keep house- 
hold tools in order. 
For hangers, use cup 
hooks in the handles. 


Sweepings will not fall out of a 
dustpan fitted with a triangular 
wood strip like that shown below. 
Screw or nail it from the bottom. 





—— 


a@ 





HALF-ROUND 
PLASTIC BAR 


\ 








PENCIL ERASER 








wooo 
STRIP 
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To prevent a freshly painted wall 
from being marred by “wet paint” 
signs, try this trick. If a nail 
itself would mark the wall, thumb- 
tacks having long shanks would do. 


nails, bolts, 


Canvases or signs to be painted can be held on a 
stepladder just as on an easel. Two nails driven 
in the ladder at the proper height will support 
the work. The steps can hold paints and brushes. 



































U 

Empty returnable bottles that clutter the kitchen 
floor can be stacked neatly in a simple wooden 
rock until it is convenient to return them. A 
memo on the side lists the types ond the stores. 
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When several sizes of screws, 
and the 
needed on a job, time is saved 
by having them sorted at hand 
in the small cups of a muffin tin. 


Locking a hose tap by removing 
the handle is common. If you lose 
or mislay it, don't mar the shoft 
with pliers or a pipe wrench. Try 
a doorknob, which will often fit. 


like are 


Two coats of automobile wax applied to both sides 
of a snow shovel and rubbed to a shine require an 
ounce of effort that will save pounds of energy 
next time it snows. If the shovel is rusty, rub it 
down with steel wool and enamel it before waxing. 


ss ‘. 
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THIS TRICK LAYS AN EGG, but not in one 
You take the egg and more like it 
mouth of an assistant! Pat his 
right hand and remove the 
Walk to his other side, 
and remove a second 
Repeat four or five 


sense 
from the 
head with your 
egg with your left 
pat with the left hand, 
egg with the right 
times, alternating between sides 

Your stooge already has one egg in his 
mouth, preferably hard-boiled, and you palm 
from a pocket. He exposes his 
egg as you pat and put your hand to his 
mouth, and then draws it back as you pro- 
palmed egg. The last 
e, the one he really had in his mouth. 


the others 


duce the 


egg is, of 


MAGIC WITH A ROPE RING can be per- 
with or without anything up your 
Have a cord tied firmly around your 
wrists and another tied in a loop that you 
propose to work into the position shown 
below. Pull the loop up over your wrist 
through the encircling cord, and then pull it 
own over hand outside the cord. 
With a duplicate ring up your sleeve, you 
in work the trick faster 


formed 


sleeve 


your 


MATCHES DEFY GRAVITY if given a little 
help. Pull the drawer of a penny match box 
part way out to show it is full. Then turn 
the box upside down and pull the drawer 
completely out. The matches stay in! But 
with a magic word, and pressure on the 
ends of the box, they all fall—including 
part of one that was wedged crosswise in 
the drawer to hold them in! 


NAMING THE CARDS with a dinner knife 


thrust at random in the deck is a real 
puzzler, but it is an extremely simple stunt 
You can never miss telling the card im- 
mediately above the knife if the blade is 
bright and you pull it over to the index 
corner of the card, which is always the 
left-hand corner toward you when the deck 
is face down. Be sure to tilt the handle of 
the knife slightly downward so you can 
catch a reflection of the index corner in the 


bright blade of the knife. 





Craftsmen at War 


Goldbergian drilling contraption was, with- 
out question, a high point in handicraft, 
every serviceman at almost any time be- 
tween induction and demobilization was 
likely to see one of his buddies busy on a 
spare-time hobby. 

On the first day at training camp in 
California our drill corporal spent the 10- 
minute breaks carving an intricate pattern 
on the 40” rod he carried to measure the dis- 
tance between rookies as they stumbled 
through close-order drill. On our last day 
at the Fort Dix separation center, the 
lanky private who led us through processing 
for discharge laced away at a leather bill- 
fold while marching us from one building to 
another. He was still lacing when our group 
left the post as civilians. 

During the four years that elapsed be- 
tween the California baton and the Fort 
Dix billfold we saw hundreds of service- 
men scattered over islands in the Pacific 
whittling, pounding, grinding, fabricating, 
or decorating gadgets of one sort or an- 
other. Indirectly, we know that similar 
projects by the tens of thousands were un- 
der way in other theaters of war where 
Americans were stationed. 

On the Pacific islands, where, at best, the 
civilian population is composed of a hand- 
ful of natives, hobbies were a necessity to 
prevent the men from becoming completely 
“rock happy.” 

Then, too, there was quite a little money 
to be made. Sea-shell salesmen on the Cen- 
tral Pacific atolls weren't quite as numerous 
as shoeshine boys in the centers of civiliza- 
tion, but they were every bit as persistent. 
Their stock in trade consisted of necklaces, 
brooches, and bracelets made of colorful 
shells gathered from the reef which rimmed 
the atoll, their place of business was the 
eye-searing white coral airstrip, and their 
customers were the transient men and of- 
ficers whose planes landed to refuel. 

Shellwork was common to all the Pacific 
islands. Other types of handicraft to be 
found generally were determined by the 
topography and war history of the island. 

For example, on islands where we met no 
land-based opposition the Americans were 
forced to fall back on the ever-present 
shells, woodworking, or on military equip- 
ment. (We hope Quartermaster and Sup- 
ply never discover how much!) 

But if the island originally was a Japa- 
nese air base and our invading troops and 
late-landing garrison forces found an air- 
strip littered with wrecked Zekes and 
Betties, it was a sure thing that within a 
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(Continued from page 153) 


few weeks one half of the wrists on the 
island, GI and native alike, would be 
adorned with a watch band or bracelet of 
aluminum. 

An indication of the speed with which 
Japanese planes were converted into souve- 
nirs came from Admiral William F. (Bull) 
Halsey, who was on the bridge of his car- 
rier flagship when a Kamikaze pilot joined 
his ancestors on the flight deck. The ad- 
miral remarked plaintively that before he 
could make his way from the bridge to the 
wreckage on the deck, half of the enemy 
plane already was in the process of being 
drilled, cut, or polished into trinkets by 
souvenir-hungry sailors. 

In the Pacific there was little use in 
learning weaving, for the natives already 
had something of a monopoly on grass 
mats, rugs, skirts, and fans. During the 
early days of an occupation a cigarette or 
two would be sufficient barter for a finely 
woven sleeping mat. A week later the 
standard native price would be a T-shirt 
or a towel, and after a month—by then the 
natives owned all the towels and most of 
the underclothes on the island—the rate 
was “‘fi’ dollah.” 

Intricate work of many varieties was pro- 
duced in the rear areas, such as the Ha- 
waiian Islands, where the USO, Red Cross, 
and similar outfits operated shops with 
equipment comparable to that found on 
large military posts on the mainland. And 
sailors aboard the larger ships, Seabees, 
and Army engineers were able to take occa- 
sional advantage of the excellent tools and 
equipment available to them. But the men 
“out forward,”’ the garrison and station 
complements on islands with weird names, 
were forced to stave off “Section Eights” 
by their own efforts. 

Everywhere, the American servicemen 
adapted themselves admirably to their sur- 
roundings. That no longer amazes us, for 
not so long ago we met a T/5 who had been 
on most of the Pacific islands and still 
hadn't missed shaving with his precious 
electric razor. He reported that a half- 
million dollar radar or searchlight power 
plant always could be pulled down to 110 
volts. 

Now that the atomic bomb-—with the help 
of several million servicemen of the Allied 
nations—has ended the war, we expect on 
our next Pacific trip to find some ingenious 
soldier or sailor who has carved the Lord’s 
Prayer on the head of an atom. And prob- 
ably a plug for his home state on the other 
side of the little rascal, too! 
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Natural Gas 


How we faced disaster for lack of rubber 
is now an old story. But not too many 
people know the part played by gas chem- 
ists. They found how to chip four atoms of 
hydrogen off butane (C,H) to make buta- 
diene ‘(C.H,), most of our syn- 
thetic rubber 

Aviation would 


source oft 


never have reached its 
present high level of achievement without 
the aid of natural gas. High-octane gaso- 
lines have revolutionized design of aircraft 
engines permitting greater power and 
added range. But these high-octane fuels 
would not have been possible without “natu- 
ral gasoline’—-the blending stock squeezed 
from natural gas 

Natural gas has provided dozens of short 
cuts for industry, which has meant higher 
production schedules. For example: in heat- 
treating metals, oxygen in the air always 
leaves a scale which must’ be laboriously 
cleaned away. Then an engineer had a 
bright idea. Why not he reasoned, heat- 
treat in a “tailored” atmosphere—-an atmos- 
phere containing no oxygen? -Then there 
would be no scale formation. Metals would 
come from heat-treating furnaces bright 
and shiny. Natural gas furnished the de- 
sired “tailored” atmosphere. This procedure 
is invaluable in making razor blades, bed- 
springs, and other metal items. 

Natural gas is a source of ether in tank- 
car lots—-ether used chiefly as a commercial 
solvent. It is also the source of that bril- 
liantly promising new anesthetic, cyclo- 
propane. This gas has all of ether’s virtues 
and few of its drawbacks. It is almost odor- 
and produces no nausea. Patients 
emerge from cyclopropane anesthesia in a 
few minutes with no bad aftereffects. 

Natural gas as a source of motor fuel 
holds brilliant promise. We have more natu- 
ral gas left than we have petroleum. When 
our petroleum is gone, chemists feel that we 
shall turn to natural gas, rather than to 
coal, as a source of gasoline. Cost enters 
here—-gasoline from natural gas costing 
about half what it would cost if made from 
coal. The best estimates indicate that gaso- 
line from natural gas would cost as little as 
nine cents a gallon. Even today, liquefied 
natural are used as fuel in 25,000 
U.S. trucks, tractors, and busses. 

Research men now feel that we are barely 
entering the chemical wonderland of natural 
gas. Its cheapness and ease of handling 
prompt one talented engineer to regard it 
as “the most desirable chemical raw ma- 
terial the world has yet seen.’ 


less, 


gases 
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(Continued from 


page 129) 


industries will be built 
around natural gas. It isn’t necessary that 
all this activity be centralized in gas- 
producing areas. Plans are under way to 
liquefy natural gas and haul it by barge to 
various points in the country. Gas, for ex- 
ample, might be liquefied in Texas and 
hauled along the Gulf Coast and up the 
Mississippi to St. Louis. It wouldn't be 
necessary to keep this gas under pressure. 
A certain amount would boil off—-just about 
enough to provide fuel for the tug pulling 
the barges. 

One proponent of this idea has a second- 
ary idea with engaging possibilities. He 
proposes to utilize the cold generated when 
liquid gas passes into vapor. He would use 
this to liquefy air! He would sell steel 
bottles of liquid air to homes and restau- 
rants for air conditioning! A nozzle fitted 
to the bottle would permit the liquid air to 
pass into vapor and escape in a room 
providing a cooling stream of fresh air 

By good fortune, the U.S. is blessed with 
an almost inexhaustible supply of natural 
gas. There is a visible reserve of 100 trillion 
cubic feet and a likely reserve equally as 
large. Since we are currently using gas at 
the rate of three trillion cubic feet a year, 
this gives us a supply which will last more 
than 60 years. There is little chance that a 
new chemical industry, no matter how large, 
could make more than a slight dent in this 
giant reserve. A single gusher well would 
produce enough methane to make all the 
wood alcohol we need—-and this is one of the 
most vital and widely used of all solvents. 

Further tightening of conservation laws 
should stretch our gas reserve even further 
As late as 1936 we were wasting more gas 
than we were using. After gas forced 
petroleum to the surface, drillers simply 
burned it at the well head. Flares burning 
on a thousand wells made a tragic and 
memorable sight for anyone who flew over 
Texas or Oklahoma at night. 

Other waste resulted in plants which ex- 
tracted natural gasoline from natural gas. 
They simply squeezed out the wanted gaso- 
line and liberated billions of cubic feet of 
dry gas into the air. 

This almost criminal waste now has been 
largely stopped. Belatedly, we have awak- 
ened to the tremendous wealth locked up in 
the hydrocarbon molecule. The chemist has 
prodded us into realizing what we have 
here: a limitless source of new industry, 
new jobs, and new products which can revo- 
lutionize everyday life. 


Enormous new 
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DDT in Paint May Protect 
Ships from Barnacles 


A NEW use for the insecticide DDT is sug- 
gested by experiments conducted at Oregon 
State College. Wooden panels coated with a 
paint containing DDT remained free from 
barnacles after six months’ submersion in 
sea water, while panels treated with ordi- 
nary antifouling paint were heavily covered 
after only three months of exposure. 

Since DDT is not soluble in water, it 
believed that paint containing the insecti- 
cide may retain its barnacle-resisting prop- 
erties for long periods of time. Such a paint 
would be valuable not only for protecting 
the bottoms of ships but also for guarding 
marine structures. Studies are being con- 
tinued to determine the efficiency of DDT 
as an antifouling agent for marine animal 
forms other than barnacles, and as a con- 
trol for wood-boring marine mollusks. 


iS 


That Push-Button Convertible Top 


OUR apologies to Motor State Products 
Company, of Ypsilanti and Detroit, Mich., 
for omitting to credit them with the de- 
velopment and designs of the push-button 
convertible automobile top illustrated on 
page 144 of the September issue. 
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Bench Shield Made of Safety Glass 


AUTOMOBILE ventilator panes of safety 
giass, obtainable at car wrecking yards, will 
increase the safety factor in grinding and 
polishing operations in the shop. If possible, 
obtain one with a chromium or other metal 
frame and mount it as shown above. Moved 
about on its flexible support, the shield can 
be placed between the operator and a grind- 
ing wheel or similar tool to protect the face 
from fiving sparks.—_-CARROLL MOON. 


Mucilage Dispenser Used as Marker 


FOR marking packages or lettering signs, 
fill a mucilage dispenser with ink and apply 
as you would the mucilage. Pressing too 
heavily on the tip may cause the ink to flow 
too fast. If lighter pressure doesn’t help, 
add one part of mucilage to four parts of 
ink. This will thicken the mixture and caus¢ 
it to flow slowly... FRANK SHORE. 
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Americass First Industry 


on the same ship that was bringing Sir 
Francis Wyatt to Virginia as Governor. 

Their plan was to build a glass furnacc 
suitable to the needs of the Italians on their 
arrival at Jamestown. But a deadly plague 
was raging in Virginia. Norton came down 
with it and died. George Sandys carried on. 
But although he was a man of great energy, 
it was not until 1622, two years after they 
sailed from England, that the Italians began 
to manufacture their glass, and then not ina 
new furnace. They started with the furnace 
that Jon Smith had built in 1608, the 
furnace Jesse Dimmick was to find three 
centuries later. 

fhe glass beads were similar to, but 
should not be confused with, wampum, or 
roenoke, as the cockleshell beads of the 
Virginia Indian tribes were called. In New 
York State, this form of money, made of 
periwinkle shells, was used almost exclusive- 
ly at the time. There it was called seawan 
or zeewand by the Dutch settlers, who soon 
discovered that good imitations could be 
made of bone and proceeded to fleece the 
Indians with spurious beads. Thus, to 
residents of New Amsterdam falls the dis- 
tinction of being the first counterfeiters in 
North America 

There is plenty of proof 
Normandy type) furnace 
Dimmick was that used by John Smith's 
Poles and later by the Italians. In uncover- 
ing the heating chamber, Dimmick dug up 
a piece of bottle glass in which were numer- 
ous brown specks of iron. The local sand 
contained iron that would not melt at the 
relatively low temperature needed for mak- 
ing bottle glass While this sand was 
adapted to bottle making, it was not at all 
suitable for the high-quality products of 
the Italians. For the most part, their sand 
came from Cape Henry and was entirely 
free of the offending iron content. With it 
they made beads of seven gemlike colors. 

In a pile of dirt close to the furnace, part 
of a drinking glass was uncovered. Crystal 
clear, it is as thin as paper. None but the 
skilled Italians could have made an object 
of such fragile beauty, still lustrous after 
300 years’ burial. Also near the furnace was 
discovered a mound of scintillating glass 
particles matching the beads in color 

The fact that no beads have been found 
near the site is accounted for by the fact 
that, according to the Italians’ contract, all 
perfect or imperfect, 
over to the company 
and their output was 


that the oval 
discovered by 


whether 
turned 
money 


the beads, 
were to be 
They were 
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{Continued from page 104) 


definitely limited to prevent depreciation of 
their value. George Sandys enforced this 
rule to the letter. Moreover, the beads were 
not only money but jewelry, and highly 
prized by the Indians. It is a matter of 
history that many of the most beautiful 
found their way into the collection of King 
Powhatan, known as “the King’s Treasure.” 

They are of such archaeological value 
that when, in 1930, rumor persisted that, in 
a village 60 miles from Jamestown, the 
residents had found a “vast treasure of 
ancient beads made by the Italians,"’ Gover- 
nor John G. Pollard ordered an investiga- 
tion. The investigators returned with a 
string of about 50 beads belonging to an 
early period, but no information about their 
source. The Governor consulted an Indian 
chief who was a descendant of Powhatan 
and well versed in early American history 
and Indian lore. From him it was learned 
that the Indians who originally owned the 
land had left the site of the village in 1660, 
and that, eight years later, white people 
had settled there. It was the chief's opinion 
that the beads had been made by the Italians 
and had possibly been part of the “King’s 
Treasure” that might have been buried for 
safekeeping. But they couldn't find the 
source of the beads, and the Governor pre- 
sented the string to the Indian chief. Then 
the incident was forgotten. 

In 1940, seven years after Dimmick dis- 
covered the furnace, a friend of the chief, 
now dead, visited his widow, and she showed 
him the necklace. She could tell him nothing 
about the King’s Treasure or where the 
beads had been found, but she willingly 
sold him the necklace. From two clues—the 
technique used in making the beads and 
the date the Indians had left the region 
where they were found—-the visitor located 
the village and learned the story of the 
beads 

In 1668, when the white people laid out 
the village, they graded the steep river 
bank, spreading the excavated earth over 
an adjoining field. Thus they distributed 
part of the King’s Treasure over a consider- 
able area. Centuries later, a Negro farmer's 
plowshare turned up a shower of small 
objects whose color and brilliance made 
him gasp. He had uncovered the long-for- 
gotten burial place of the King’s Treasure. 

Today the treasure is being reassembled. 
Local residents are co-operating to get it 
stee-ed into a museum where the public 
can see how beautiful American money 
could be three centuries ago 
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Helping you 
Sleep better 


= Be tal seem a bit un- 


sé — an electrical 


py that an sl com- 
pany serving so many needs of a 
wide-awake, workaday world 
should be interested in helping 
you sleep. But with General Elec- 
tric it’s a fact. 

Air conditioning units that 
make every night in the year “a 
good night to sleep’’— automatic 
home heating systems—silent 
fans—quieter street carsand buses 
—heating pads—and feather- 
weight electric blankets for zero 
nights . 

These are only a few of the 
many aids to better sleep devel- 
oped by General Electric engi- 
neers and research scientists. 
General Electric Company, Sche- 
nectady, N. Y. mL ‘ 

She likes to sleep “snug as a bug in a rug” on zero nights. Her 
, husband is a ruggeder sort. But a feather-weight G-E automatic 

blanket for each is perfect—to keep beds at any degree of warmth, 

despite temperature changes. G-E automatic blankets are made 
| according to the same principle that keeps high-altitude flying suits 
| “electrically warm’’ even at 60° F. below zero. 





Taking the buzz out of fans means taking the buzz out of the blades. 
For a lot of fan noise, like airplane noise, comes from the whirring 
blades. The result of G. E.’s designing and testing innumerable 
fan blades is the unique “‘Vortalex’’ type. You can hardly hear it! 


Taking the clatter out of trolleys. Lucky More Goods for More People t 
indeed are folks sleeping along the routes fh ple at Less Cos 
of G-E powered electric trolley coaches. 
For these hush-hush vehicles barely 


vrei eacstct GENERAL @ ELECTRIC 


by actual noise-meter test. 052-644-211 
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ALUMINUM “Type A*'—Specia! 
cut to help file clear itself of 


soft filings. 


STAINLESS STEEL — Extra-tough 
ingle-cut file for smooth-filing 
tainiess steel. 


LONG ANGLE LATHE — Seif- 
clearing file for finishing work 
revolving in lathe. 


BRASS — Short upcut, very fine 
long-angle avercut to break up 


filings. 


> \ 
' " 
> re he —_ 


SUPER - SHEAR — Specially de 
signed file with very sharp milled 
curved teeth. 





LEAD FLOAT — Coarse short- 
angle teeth for ‘‘floating”™ 
(smoothing) lead, babbitt, etc. 





L.ousrny is demanding ‘The right file for the 
job” and Nicholson is the manufacturer that 
can provide it. 3000 kinds, cuts and sizes in 
Nicholson and Black Diamond brands. Our 
handbook “FILE FILOSOPHY’” tells about 
many of them; also how to use and take 
care of files. FREE to production heads, shop 
foremen, die, model and pattern makers. 
At hardware and mill-supply houses. 


NICHOLSON FILE CO. 19 Acorn St, PROVIDENCE 1, R. 1. 


(in Canada, Port Hope, Ont.) 


NICHOLS¢ 
FILES ‘sacar 


Army Know-How Wins 


(Continued from page 84) 


goes like this: A reconnaissance car, for 
example, limps in with a badly worn crank- 
shaft. Instead of laying up the car while 
you take out and regrind the shaft, you 
snatch out the entire engine, replace it with 
another, and send the car right back to 
fight. Then you rebuild the engine in an 
efficient, production-line shop with a crew of 
expertly trained men and have it ready for 
the next ailing “recon” car, which may 
come in with a cracked block. 

Yule reasoned with Harrison that any 
business in civil life that could do for fleet 
operators what Ordnance did for combat 
troops would earn itself real money by sav- 
ing vehicle time (‘which runs into big 
money) for its customers. They projected 
the kind of concern that could do this. 

While they were still in hospital they 
started putting their idea down on paper: 
what they’d need in equipment, spare parts, 
and personnel; what their expenses would 
be; where and how they would find their 
customers; where they could obtain their 
parts and supplies. Even on the closest 
figuring they needed something like $20,000. 

They wrote and rewrote their plan, and 
prepared it as a prospectus. The minute 
they got out of hospital they started the 
ball rolling. Physically they were just bare- 
ly able to get up, but mentally and spirit- 
ually they had unlimited “git-up-an’-git.” 
“We were so wobbly,” says Major Yule, 
“that half the time I was holding Harrison 
up and half the time he was supporting me.” 

Fortunately, they knew their business so 
well, and their prospectus showed this clear- 
ly, that some of the people they talked to 
about orders and parts got interested and 
put up a portion of the money. In this way 

(Continued on page 214) 
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1 ode! Mention! 


Actual Size V-Ptog = : 


Champion spark plugs fot model gas engines give the 
same dependable performance as regular Champions. 
sillment sealed, Sillimanite insulator. Alloy needlepoint 

denotes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY ¢ TOLEDO 1,OHIO 
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Dependable 


CHAMPION 


You, too, can enjoy “smooth going” with 
more efficient, economical and dependable 
engine performance by insisting on Champion 
Spark Plugs. Wartime driving emphasized 
enormously the primary importance of spark 
plugs as a means to these ends. It has also 


CHAMPION SPARK PLUG COMPANY, TOLEDO I, 
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demonstrated the fundamental superiorities 
inherent in all Champion Spark Plugs by 
the outstanding manner in which they 
proved their ability te insure maximum 
performance and dependability in every 
engine, on land, sea and in the air. 


onto 





Chinese doctors, so legend says, are paid to keep patients 
healthy, not just to cure them when sick. In this Materials 
Laboratory at Wright Aeronautical, scientists follow much the 
same idea — to make powerful Wright Cyclone aircraft engines 
even more powerful, more economical. 

Heat, cold, salt, acids, light rays, endurance runs and utter 
destruction are used for one end: more power. Year after year, 
war or peace, research goes on. It's one more reason why 
Wright Cyclone engines continue to lead the parade of power. 


Engineers’ Pocket Size Handbook — crammed full of 
formulas, tables, cerodynamic data, plone designa 
tions, conversion factors, international vocabulory, 
maps. Send 25¢ in U.S. coin to Wright Aeronautical 
Corporation, Paterson 3, New Jersey, Dept. SP _ 


WRIGHT 


AIRCRAFT ENGINES 


curtissY@weicurt 








FACTORY FOR FACTS 


1. X-ray eyes in lead lined room 
inspect castings for flaws. 

2. Red heat furnaces test ways to 
harden metals to add strength. 

3. Photographs make “before-and- 
after" records of all tests. 

4. Spectrograph splits light rays of 
metal samples burning in arc flame, 
gives rapid analysis of elements in 
production materials. 

5. Metallographers enlarge speci- 
mens 4,000 times for metallurgical 
study of grain structures. 

6. Research projects on plastics, 
rubber, non-metailic materials. 

7. Physical test section measures 
fatigue, impact, breaking point and 
hardness of engine materials. 

8. Oil and gasoline scientists 
gvorontee fuels of specified power. 
9. Electro chemists develop ond 
check plating methods. 

10. Acids etch cross-sections of 
metals for grain flow study. 

11. Chemists analyse alloys, study 
corrosion-resistance tests. 

12. Scientific trouble-shooters aid 
production, foundries, shops, test 
cells. Research groups map out new 
development work. 
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When you install new piston rings, 


Tough 


h ut it will pay you to get Hastings rings. 


They stop oil-pumping, check cylinder 
0 h S 0 entle wear, restore engine performance. Ask 
g your motor specialist. 


HASTINGS MANUFACTURING CO. « HASTINGS, MICHIGAN 


Mastings Ltd., Toronto 





HASTINGS sreet-venrT 
PISTON RINGS 


TOUGH On O11. PUMPING GENTLE On CYLINDER wae 
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CROTON AQUAMATIC 


the wonderful waterproof watch 
that winds itself! 


No man’s memory is infallible — but the 
Croton Aquamatic is! It keeps on running 
day and night. without winding! It actu- 
ally winds itself, by natural motions of 
the wrist too. In a 30- 
day wearing test, 3 Aquamatics proved to 
he 13.5° more accurate than the average 
of 9 other famous hand-wound watches. 


it's CERTIFIED Waterproof! 


Aquamatic on when you 


It's more accurate. 


You can leave the 
wash vour hands, bathe or swim. Hot or cold 

er can't harm it. This 17-jewel Croton is 

rdy. lt resists shocks, doesn’t tarnish and 
the ervstal can't break. Other features:— 
sweep-second hand, radium dial, waterproof 
strap. This is the ideal man’s gift for only 
$49.50! "f= 


w avaiinble at your dealer. write f 
m Waten Cx + W. 45th St 


Army Know-How Wins 


(Continued from page 210) 

they acquired approximately half their 
capital, plus two associates who knew the 
spare-parts business from valve caps up. 

The remaining half of their capital still 
had to be obtained. To the Smaller War 
Plants Corporation they brought their pro- 
spectus, buttressed with statements from 
the OPA, the ODT, the WMC, and several 
of their prospective customers. And they 
got the money. 

With it they promptly set up Yule In- 
dustries, Inc., Automotive Engineers. Last 
June they took space in what had been a 
garage, laid in machinery, ordered spare 
parts, tools, furniture, and equipment, 
started hiring, and went out for orders. 

A drive-yourself car company, seeing the 
profit in fast maintenance, gave the boys 
their first orders. Others quickly followed 
from Boston's traction company, the “El];" 
from a big interurban bus corporation, and 
from the operator of a large fleet of trucks. 

Orders were a cinch on the basis of their 
idea, but parts and materials were extreme- 
ly hard to get. Indeed, if it had not been 
for the experience and connections of the 
firm’s principals in this field, they might 
have come to grief here, as so many hopeful 
but inexperienced firms have. 

And personnel was even more of a prob- 
lem. Originally, the Yule-Harrison idea was 
to staff their outfit with ex-servicemen 
preferably damaged ones like themselves, 
but, at any rate, men experienced in the 
Army brand of swift maintenance. These 
proved hard to get and harder still to keep 
on the kind of work the company is geared 
to do, for a great many people are looking 
for service-trained mechanics and main- 
tenance men. 

So the Yule outfit has gone back to an- 
other basic Army principle: the trainer- 
trainee system. Its experienced operatives 

mostly older men—have been trained in 
the exchange-and-rebuild techniques. New 
men, regardless of previous experience, start 
as trainees. When they have mastered the 
Yule techniques they step up in grade, re- 
sponsibility, and pay. Results already show 
that, given time, this system will produce a 
rapidly operating, efficient shop—and a 
money-making one. 

In many respects the company has had to 
depart from its original ideas. But, here 
again, Army training tells. One basic re- 
quirement of successful soldiering is adapt- 
ability or flexibility—-the ability to master 
a situation whichever way it changes. These 
men have it. 
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BUY VICTORY BONDS LET SAFETY SHARE THE RIDE — 
REPLACE WITH GUIDE 


All the safety that can now be built into automotive 
lighting is yours when you have Guide Sealed Beam 
units. They give you an even, easy-on-the-eyes pattern 
of light for all your driving needs: an upper beam, 
bright and far-reaching for country roads—a lower 
beam, glare-free and ample for city streets and meeting 
other cars. They also give you the important Guide 
safety feature of double protection—no dim-out for the 
life of the unit, no black-out if a stone or blow should 
crack the lens. For Sealed Beam lighting at its best, 


ask for Guide units. 





NO DIM-OUT— Your Guide Sealed Beam unit is sealed against 
dirt, dust and traffic film. It stays bright for the life of the unit 
—does not lose its efficiency, as earlier-type headlamps do. 


NO BLACK-OUT— Your Guide Sealed Beam unit wil! not fail 
in case of an accident to the lens. The bulb within the sealed 
unit continues to burn with full intensity—lights the way 
safely until the damaged unit can be replaced. 


GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 


SAFE HEADLAMPS ARE “CORRECTLY AIMED” HEADLAMPS—HAVE YOURS CHECKED TODAY 
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To celebrate the opening of the then longest rail line in America, the Erie Railroad arranged a now famous 
unket for May 14, 1861. Included amony the questa who made the 27-mile trip were President Millard 


Fillmore, # 


several members of his cabinet and Dania Webster, who is pictured here as he dected to trav. 


SAMPLE OF THE NEW AND BETTER 


In his hair was the snow of 69 active years—but in the 
heart and mind of Daniel Webster was ever-youthful 
eagerness to sample new and better things. 


So when the Erie Railroad celebrated the opening of 
the first “long” rail line, he prescribed his own accom- 
modasions. Other distinguished guests could ride in 
coaches if they preferred—Mr. Webster would take a 
rocking chair on an open flatcar, so as not to miss 
anything new and exciting 


Were he with us today, Daniel Webster would still 
find mew and better things along the lines of the Eric 


Heavy grades that “bottlenecked” freight movements 


ADD SECURITY 
TO VICTORY 
BUY MORE 


VICTORY BONDS DIESEL | . 


POWER 


for a long time, have bowed down before General Mo- 
tors Diesel locomotives—and long strings of freight 
cars now move with dependable on-time regularity 
without split-up berween Chicago and Jersey City. 


Here, as in the service of 83 other major lines and 
heavy industries, this modern motive power is dramat- 
ically heralding new and better things to come. 


For their great power, their speed, their unmatched 
smoothness make one thing clear: When whole lines 
hecome completely GM Dieselized, schedules can be clip- 
ped, costs still more reduced—and all your travels blessed 
with fresh new comfort and ease. 
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‘Well here’ 3 youve 











It dlways does the eric 











Bnd Texcel is a0 im. 


7’ 


Whose ‘stickums 2 


¢ won't come off, 3 , ; 
Before the judgment dawn 





S o ask for Texcel at your svore 
And if theres none today, : 
Be patient, please, and beat in mind . * 


That more is on the way. “~~ CELLOPHANE TAPE — 
STICKS WITH A TOUCH 


Texcel Tape 


INDUSTRIAL TAPE CORPORATION +> NEW BRUNSWICK, N. J. 
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A WONDERFUL HEAD 
ON ITS SHOULDERS 


wen, sit, this is the plier with the 3-purpose 
head (plier, cutter, wrench )—and the compound 
action that gives over twice the power. It’s the 
BERNARD—and there is no other plier like it. 














jJows olwoys porollel, Cutter on outside of Open throct—just the 
Close like a vise. Hold §=heod, convenient to = thing for handling wire. 


FAST. Don't slip. Won't 
mor the nut. 


Your local hardware store has BERNARD par- 
allel-action pliers and other BERNARD fools. 
They are ideal gifts for Christmas. 

For an interesting, illustrated catalogue of 
BERNARD pliers, nippers, cutters, pruners, 
etc., please use the coupon below. 


BERNARD 


TRAOL MARK REGISTERED 


use. 6” size cuts & Notehow jaws fit snug 


penny noil easily. ogoinst wire. 


Wm. Scholihorn Co., New Haven 9, Conn. 
“Quality Tools Since 1870” 


Wa. Schollhorn Company 
7012 Chapel Street, New Haven 9, Conn. 


Sirs: Please send me your free, illustrated 
catalogue of BERNARD hand tools. 


NAME___ 


STREET 


Lee mw awcad 





We CAN Harness the Atom 


(Continued from page 69) 


atoms? The method found and used in 
atomic bombs is remarkably simple. 

When a raindrop divides, several fine 
droplets often appear at the point of divi- 
sion. Likewise, when a uranium nucleus 
divides, an average of two such droplets 
(neutrons) is set free. These neutrons start 
a cumulative chain reaction. The two neu- 
trons freed when the first nucleus is hit can 
hit two additional atoms, releasing four 
neutrons to hit four more, which free eight 
neutrons to hit eight more, and so on and on. 

Ordinary uranium, containing four times 
as many U-238 atoms as U-235 atoms, does 
not explode because atoms have certain hu- 
man traits. Like baseball players who have 
trouble grabbing hot grounders, uranium 
atoms do not catch many of the neutrons, 
which start out at terrific speed (several 
thousand miles per second), until they are 
slowed down. Most of them are then caught 
by U-238 atoms, which can withstand the 
addition of a single, slow neutron. Hence, 
the chain reaction is immediately squelched. 

Five years ago, scientists estimated that 
if enough pure U-235 could be assembled, a 
single neutron would set off the greatest ex- 
plosion ever seen. There are always a few 
free neutrons everywhere, produced by cos- 
mic rays, so the problem was to get enough 
pure U-235 together suddenly at the right 
time and place. That has been done in 
atomic bombs. 

For any peacetime applications of nuclear 
energy, some scheme to slow down the re- 
action must be found. This can be done. 

There is a way to release energy from very 
small pieces (ounces) of U-235 at a con- 
trolled rate. A small chunk of U-235 is sur- 
rounded by water which, as you know, con- 
tains hydrogen. Neutrons are slowed down 
efficiently by hydrogen. In operation, this 
nuclear-energy “engine” would be started 
by a cosmic ray entering the uranium. These 
would pass into the water, where collisions 
with hydrogen atoms would slow them down. 
Eventually, they would bounce back into 
the uranium, and the process would be re- 
peated. 

Since the neutrons would be moving com- 
paratively slowly, each cycle would require 
several millionths of a second. This would 
give the energy released by each broken 
atom time to be conducted away from the 
uranium to the surrounding water. After 
a few neutron cycles, the water would be- 
come steam. There are far fewer hydrogen 
atoms per unit volume in steam than in 

(Continued on page 222) 
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An “Eveready” “Mini- 
Max” Battery, with an 
“Eveready” Flashlight 
Battery, in the palm 
of a hand. Insist on 
“Eveready” batteries. 
They're dated to as- 
sure freshness. Fresh 
batteries last longer! 
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wer into mid 


get space 


LECTRONIC experts have lately out- 

done themselves in giving us “vest 
pocket” reception. They have made pos- 
sible hearing aids easily concealed in the 
palm of the hand. They have designed 
radios the size of a cigarette case. And 
now they give us a postwar edition of the 
amazing Handie-Talkie—famed GI send- 
ing and receiving set. A key to these ac- 
complishments is “Eveready” batteries. 
One of these storerooms of power, the 
“Eveready” “Mini-Max” battery, weighs 
only 114 ounces. Yet, size for size, it is 
the most powerful “B” battery ever made. 


* **Mini-Max’’ distinguish product ‘ ‘ mn Company, Ine. 


219 





SI N Gg LE VA LU Ee adherence to close tolerances. It is especially suitable 


for built-in applications, as it has no switches—no 
CAPAC ITOR MOTOR brushes. Ideal for projectors, fans, and similar applica- 
tions where high heat losses are not desirable 
Other QUIET Ballentine Motors from 1/1000 to 


This miniature powerhouse heads the parade of 1/8 HP. will soon be available 





Ballentine Motors now rolling off the production 





lines and available for prompt delivery 

SPECIFICATIONS 
, Single value capacitor motor. Diamete 
Like all QUIET Ballentine Motors, the Single Value 3%. Double or single shatt extensior 
: . 3400 RPM, 4 pole—1 25 h.p. 1700 RPM. Strap type mo 
Capacitor Motor is the result of expert craftsman ing. Cool running, 50% efficiency. Motor parts—rotor 
and stator available for built-in applications 











ship at its best precision dynamic balance — strict 





RUSSELL ELECTRIC COMPANY 


358 WEST HURON STREET, CHICAGO 11, ILLINOIS 


Manupactoerso BALLENTINE MOTORS 
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AN 


A world of almost limitless opportunities 
for pleasure and profit opens up for you 
when you own an Atlas lathe. 

of metal, 


for your 
repaired. 


things 
made 


useful 
can be 
equipment 


Hundreds of 

or plastic 
home — and home 
Valuable tools can be made to add to your 
shop facilities. And have the time 
and interest you can make special tools — 
as does S. G. Williams, above — for profit- 


able sale. 


wood, 


if you 


an 


of 


Whatever project undertake, 
Adlas will help you make the most 


you 


LaTHes 


litlas. 4TOOL TEAM 
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. 


LATHE IN YOUR WORKSHOP... 


your mechanical skill. It gives you the pre- 
cision needed for delicate operations — 
the strength required for heavy cuts. It 
gives you a wide selection of speeds and 
feeds — and complete versatility in all the 
fundamental lathe machining operations. 
Yet it will come to you — at an exception- 
ally low price. 


oe SEND FOR FREE CATALOG 


you seen this new 64 page Atlas 
Send for your copy today. And 
ask your distributor to show 
Tool Team in action 
new shop equipment 
1255 N. Pitcher 
Michigan 


Have 
catalog’ 
be 
you the 
before 
_ is 


sure to 

Atlas 4 
you buy 
Press Company, 


Kalamazoo 14D 


smarees 


Cen PRESSES 











HOW TO GET THE MOST 
OUT OF BETTER FUEL 


Don’t expect to fill your tank with the new, 
higher-octane gas and get top-grade perform- 
ance from spark plugs you may have switched to 
during the war. Now that you're getting far 
better fuel — and have returned to normal driv- 
ing, you need to consult your service station 
about changing to AC plugs that run cooler than 
those you may have used with wartime fuels. 


The correct type of plug is necessary to avoid 
hard starting—loss of power—waste of gas— 
cracked insulators—rapid electrode wear—exces- 
sive oxide coating—misfiring under heavy loads. 


The AC Heat Range, and today’s wider heat 
range per plug, enable you to fit spark plugs 
exactly to engine operating conditions. That's 
why AC’s were standard equipment on 2 of 
every 4 new cars and trucks+-why your AC 
service station can help you to get the wtmost 
reliability in spark plug performance. Have your 
plugs checked today. Be sure you have the type 
that will give you the best in performance. 


AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


LET'S FINISH THE 108 — BUY VICTORY BONDS 


999 
eee 


| We CAN Harness the Atom 


(Continucd from page 218) 


| water, so at this stage the slowing-down 
process would become less efficient. Hence, 
the neutrons would escape and the reaction 
would die down until more water was added. 
Such an arrangement would give us a self- 
regulating source of energy from U-235, 
which is exactly what we need to utilize 
nuclear power productively. 

U-235 has been produced in two different 
ways at Oak Ridge, Tenn., but the rate of 
production is probably not great, and a new 
element, plutonium, has been synthesized 
from U-238 for the bombs. Plutonium has 
been produced in reasonable amounts at the 
Hanford Engineering Works, near Pasco, 
Wash., by using some of the neutrons re- 
leased from chain-reacting U-235 atoms in 
rods of pure uranium metal. The massive 
assembly for doing this is called a uranium- 
graphite pile. The graphite slows down the 





|; neutrons escaping from the U-235 in the 


rods. Some of the neutrons then combine 
with U-238 atoms to create atoms of pluto- 
nium, while other neutrons hit nuclei of 
U-235 atoms to continue the process. 
Water enough to supply a fair-sized city 
circulates through the piles at Hanford to 
cool them, and the heat carried off from such 
piles could undoubtedly be used to heat cities 
or drive engines. These piles emit deadly 
radiations in large quantities, however, so 
means of shielding human beings from them 


| must be supplied. A sandwich of lead, par- 


affin, and cadmium surrounding the pile 
should do this trick. Radioactive gases pro- 


| duced in the piles must also be disposed of. 


No utility can economically replace its 


| coal furnaces by nuclear piles, even if these 
| hazards are overcome, however, until two 


further developments have taken place. A 
cheap method of increasing the concentra- 
tion of U-235 in the uranium rods that go 
into the pile is needed, and a cheap and easy 
way must be found for removing the frag- 
ments of broken atoms from the rods. 
Unless some method is found to bring 
about controlled chain reactions in some 
abundant common element, we are likely to 
remain dependent on atoms of very heavy 
elements for nuclear power. If lighter atoms 
can be used, nuclear energy will indeed be- 
come the Aladdin's lamp for all humanity. 
The world’s uranium resources are estimated 


| to be about as great as its supply of copper. 


Mobile engines, running on pure U-235 or 
plutonium, and stationary piles, functioning 
with enriched uranium, may not become 
commonplace tomorrow or the day after— 
but who can tell? 
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This new Ford car—so big 
and smartly styled—offers 
more new developments 
than most pre-war yearly 
models ... New multi-leaf 
springs give you a ride 
that’s smooth and level. . . 
Brakes, too, offer major new 
advancements. They’re 
oversize, self-centering hy- 
draulics for quick, quiet 
stops ... There’s stepped- 
up power—and new thrift in 
gas and oil .. . Inside, new 
luxury awaits you. Colorful 
fabrics and trim in pleasing 
two-tone combinations . . . 
Choose from two great en- 
gines. TheV-8,nowincreased 
from 90 to 100 horsepower; 
the 90 horsepower Six ... Ask 
your Dealer about thesmart- 
est Ford cars ever built. 


FORD MOTOR COMPANY 
TUNE IN... THE FORD SHOW .. , CBS, Tuesdays. 


10-10-30 P.M, ES.1. THE FORD SUNDAY EVEN. 
ING HOUR. ABC, Sundays. 6-97. M., £5.17. 


THERE’S A 


Sera 


YOUR FUTURE 


DECEMBER, 1945 








NOW! DUSTLESS 
g» SWEEPING 


The Dustless 

brush is the 

only brush 
ever perfected for “Dust- 
less“ sweeping. This 
brush has a reservoir in 
its back for Arbitrin 
sweeping fluid. In the 
process of sweeping, Ar- 
bitrin filters through 
the brush and makes the 
ol =3- 5 ae © SeloMmes ME) 1-1-2 eB B01 4 
compound out of every 
particle of dust it con- 
tacts. Besides reducing 
dust 97%, the Dustless 
brush also eliminates 
sweeping compound, saves 
labor and outlasts ordi- 
nary brushes 3 to l. 
Get complete facts about 
this better method of 
sweeping. Write today. 


DOES MORE FOR LESS 


© Speed Sweep 
© Speed Wash 
brushes 


Muwauxec Dusmiess 


BRUSH COMPANY 


528 N. 22nd Street + Milwaukee 3, Wisconsin 
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Who Is Yehudi? 


(Continued from page 95) 
| override the RFCU control action at any 
| time. Trainees begin their radio flying from 

ground stations and fly from a mother 
plane during the advanced stage. 

The flight-testing of new experimental 
airplanes is one of the newer and more 
imaginative applications of radio piloting. 
Particularly dangerous maneuvers such as 
power spins and terminal-velocity dives, 
from which a plane might not recover, can 
now be carried out under radio control from 
a mother plane or ground station. 

The reason for putting a new plane 
through these maneuvers is to find out how 
it responds, or doesn’t respond, and why. 
The instrument readings of a plane under 
test usually furnish most of this informa- 
tion. Pilots and technicians of the Air 
Technical Service Command, Bell Aircraft, 
and other commercial firms collaborated a 
few months ago in the development of 
the YP-59B Airacomet jet fighter. The test 
jet is called the “Reluctant Robot.” 

A specially equipped mother plane, an- 
other Airacomet called the “Mystic Mis- 
tress,” is used as a mother plane, and is 
probably the only two-seater jet fighter in 
America. It can be distinguished from any 
other YP-59B jet by the long, swordlike 
antenna protruding from the nose and by 
the extra cockpit in the cowling ahead of 
the regular pilot’s cabin. A flight engineer 
or observer rides in this extra seat. Instead 
of the conventional stick box holding all the 
necessary controls, the “Mistress” has the 
miniature control stick set into the handle 
of the regular pilot's control stick. The 
function switches and their indicating lights 
are installed in an extra-large handle on 
the jet plane’s throttle. 

Thus, in putting the “Reluctant Robot” 
through its paces, the mother-plane pilot 
flies both his ship and the “Robot.” 
The instrument readings are _ televised, 
passed on to the transmitter in the test 
plane’s nose and sent down to the ground 
or to the mother plane. Here, the observers 
can read the test plane’s instruments on a 
television screen as well as if they were 
flying in the “Reluctant Robot” itself. 

Wright Field pilots say that radio-con- 
trolled aircraft can now be used for any 
purpose piloted planes can fulfill. Although 
passengers can hardly be expected to be 
intrigued by the: idea of flying in pilotless 
airliners, there are many other uses to 
which “Yehudi” can be put. In war and 
peace, he has proved himself a pretty in- 
telligent robot. 
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NORTHROPAM AIRCRAFT, INC. 
Ctnnounces the Establishment of 


THE 


NORTHROP AERONAUTICAL INSTITUTE 


dedicated to the training and 


advancement of men for careers in aviation 


The entire aviation in- 

dustry recognizes the 

- Critical shortage of aero- 

nautical engineers, air- 

line maintenance specialists, and expert 

master mechanics. For these important 

positions you must be trained to handle 

all types of civilian aircraft. Limited 

training in specialized subjects isn’t 

enough. To handle a responsible, well- 

paid job for civilian air lines, air bases, 

maintenance depots, and manufactur- 

ers, you must have comprehensive, up- 
to-the-minute training. 


To meet this need, NORTHROP 
AERONAUTICAL INSTITUTE 
has been founded. 


Here, in a completely 
new school located in 
the midst of the big 
Northrop plant, you 


NORTHROP 
eee 


Division 
1525 F BROADW 


ornare 
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N, CALE 


will learn the aviation of today — and 
tomorrow. You will be surrounded by 
history-making, intensely interesting 
research and development work — jet 
propulsion, gas-turbine aircraft engines, 
radar, and advanced airplane designs 
pioneered by Northrop. You'll be 
right on the mile-long Northrop air 
field, next to the Northrop wind tun- 
nel, the Northrop experimental labo- 
ratories, and the plant where the 
Black Widow night 
fighter was designed and built. 


famous P-61 


Z FLZ The Northrop Aero- 
Vane “fp nautical Institute brings 
= 2 ——_ toaviation training com- 
-s = pletely new standards. 
Through the courses offered, you can 
now obtain specialized education for 
positions in postwar aviation. Every 
detail of every course is fitted to the 


new aviation requirements. Yet the 


INQUIRIES 


1525 E. BROADWAY 
HAWTHORNE, CALIFORNIA 


NAME___ - 


NORTHROP AERONAUTICAL INSTITUTE 


Please send me your free, illustrated booklet ond 
information, including sterting dates and tuition rates, 
on the training courses checked. 


Northrop training programs are al- 
ready proved by the education of 
many thousands of Northrop em- 
ployees and Air Forces personnel. 


Each Northrop student 
gets the benefit of com- 
pletely modern techni- 
cal information and 
advanced educational methods as well 
as extensive equipment for practical 
shop experience. Even the specially 
designed school buildings are new. 


In this short space, it is impossible to 
tell half of the advantages of this great 
new school in the heart of one of the 
world’s great aircraft-engineering 
plants. To get all the details, just send 
in the coupon. We will be glad to mail 
you an interesting booklet with com- 
plete information and pictures describ- 


ing the school and the courses available. 


INVITED FOR CLASSES NOW FORMING 


ace____. 





abdoretss________ 





a —_ 





ZONE__STATE____._._. 
Check one: Veteran []} In Service (] Civilian [] Ps-1 














Ingenious New 


Technical Methods 


To Help You with Your Reconversion 
Problems 





a Go 


Now Anyone Can Grind Threading 
Tools!—with Master Grinding Gauge! 


Until the advent of the Acro Master Grinding Gauge, 
only a skilled mechanic could grind thread-cutting tools 
to the required degree of accuracy. Now anyone can do 
it—in less time, with less waste, with even greater pre- 
cision! 


The cutting tool is simply placed in slot of the Master 
Grinding Gauge, and thumb screws hold ittightly in place, 
at the proper angle, while being ground on any type of 
surface grinder! The Gauge is made of hardened tool 
steel. There are no delicate or moving parts to get out of 
order. Milled slots at top and bottom provide correct 
grinding angles. A small set screw at end, eliminates any 
lateral motion. There is nothing special to learn—anyone 
can use it! 

Anyone can be “helped on the job” by Wrigley’s Spear- 
mint Gum, too, once this quality product again becomes 
available. Just now, no Wrigley’s Spearmint Gum is 
being made, and until conditions permit its manufacture 
in quality and quantity for everyone, we again urge you, 
please, to “Remember the Wrigley’s Spearmint wrapper.” 
It is our pledge to you, of the finest quality and flavor in 
chewing gum—that w#ll be back! 


You can get complete information from: 


Acro Tool and Die Works, 4554 Broadway, Chicago 40, Ill. Remember this wrapper nos 
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One of the many ways radar can serve aviation is by enabling the pilot to “see” through fog and darkness. 


Radar-a “Moving Roadmap” for Flying 


Pilots can now have an accurate 
radar “roadmap” of the earth 
below—showing landmarks and 
major details of terrain. Radar 
will make it a whole lot safer to 
fly at night or in stormy weather— 
as well as in broad daylight. 


This is only one of the many 
possible uses for radar. For ex- 
ample, radar will “see” icebergs or 
islands many miles away—day or 
night—and will thus enable ships 
to avoid them. It will prov ide men 
with an amazing new “sixth sense” 
—and will be used in a great many 
ways yet to he discovered. ; 
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nCA research and engineering 
played a leading role in dev eloping 
radar ... the same research that 
goes into all RCA products. 

And when you buy an RCA 
Victor radio or television set or 
Victrola, made exclusively by RCA 
Victor, you enjoy a unique pride 
of ownership. For you know, if it’s 
an RCA it is one of the finest in- 
struments of its kind that science 
has achieved. 

Radio Corporation of America, 
Radio City, ee York 20. Listen 
to The RCA Show, Sundays, at 4:30 
P.M., E.T., over the NBC Network. 


HOW RADAR WAS BORN 


During RCA experiments at 
Sandy Hook in the early 
1930°s, a radio beam was shot 
out to sea. Men listening with 
earphones discovered that this 
beam produced a tone upon 
hitting a ship that was coming 
into the New York harbor. 

Later on the question arose, 
“If radar could ‘hear’ couldn't 
it be made to ‘see’?” So the 
Viewing screen-—or scope— 
was incorporated into radar. 
rhis scope is an outgrowth of 
all-electronic television that 
was invented and perfected 
at RCA Laboratories. 


RADIO CORPORATION of AMERICA 
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A Tradition... 





Since 1851, Blatz has been celebrated for Goo 
Taste. That's why it has become a traditional favorit 
with those who appreciate the finer things. On a holi 
day, or any day, it's always Good Taste to serve Blatz 


Blate Brewing Co., Milwaukee, Wis. ¢ In our 95th year 
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Theyre easter to xeach with 
"“SUPERRENCHES” 


@ Awkwatld, hard-to-reach adjust- 
ments present no problem for these 
slim, taperijawed “Superrenches ”. 
alloy steel, they are 
to operate -half nuts 


yet their stfength is equal to that 


Forged fro 
thin enoug 


of the strongest wrenches made. 


Williams “Stperrenches” are avail- 
able in a wide range of patterns, 
with openings from 3/16” to 3-1/8”. 
Write Depdrtment S-12 for free 
Tool Data Sheets. 


J. H. WILLIAMS & CO. 
BUFFALD 7, NEW YORK 
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Shells Hunt Targets 


(Continued from page 89) 


the shells used by big rifles. The Army 
sponsored that on nonrotated and low- 
rotated projectiles such as bombs, rockets, 
and mortar shells. 

The National Defense Research Commit- 
tee, within the framework of the Office of 
Scientific Research and Development, took 
over the actual supervisory task. Special 
scientific groups were set up at the Applied 
Physics Laboratory of Johns Hopkins Uni- 
versity at Silver Spring, Md., just outside 


| Of Washington, and at the National Bureau 


of Standards. In addition, scores of in- 


| dustrial and educational institutions were 
| given pieces of the project to work on. 


Every hour of the day and night, liaison was 


| maintained with the Office of the Chief of 


Ordnance and the Office of the Chief Signal 
Officer of the Army, and the Bureau of 


| Ordnance of the Navy. 


Three percent of all the physicists in the 
United States were employed on the project, 
in addition to scores of British physicists. 

On January 5, 1943, VT’s were used in 
battle action for the first time. The cruiser 
Helena opening up on a Jap pilot, who 
thought he was out of effective AA range 
and was dallying along on a straight course, 
brought him down in flames. 

Just how American scientists managed 
to make radio sending and receiving sets 
that could be shot from guns and mortars 
remains a top-drawer secret. Only hints 
leak out in official accounts of the develop- 
ment of the fuse. 

It is known that the glass tubes in the 
shell fuse were mounted in rubber cups and 
then embedded in a heavy compound to pro- 
vide mechanical support. In fact, all the 
electrical components were firmly mounted. 
In the bomb, mortar, and rocket fuses the 
amplifier and thyratron circuits were com- 
pletely embedded in polymerized tung oil. 

POPULAR SCIENCE MONTHLY asked one of 
the men involved in the development of the 
fuse what the knowledge and techniques 
gained would be good for in peacetime. 

“How would you like to own,” he replied, 
“a vest-pocket radio to tune in the news 
on your way to work in the morning?” 





Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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The fact that seven sarie human beings went 
aloft in the contraption pictured above is evi- 
dence of man’s ancient urge to fly. Now with 
the Air Age here, men and women, girls and 
boys across the country are eager to get off 
the ground. 

If you would like a taste of flying...to 
test your reflexes, to see for yourself how a 
plane acts in that boundary-free element, the 
air, consider a lesson, or a course, in the 
LINK TRAINER. 

Long a standard training device of the 
Air Forces and the airlines, the Link simu- 
lates with amazing accuracy practically all 
the characteristics of a modern airplane in 
flight. In it, you learn to climb, bank, glide 


—to know the marvelous instruments which 
have done so much to make flying safe—how 
to keep on course in darkness and weather, 
how to reach an airport guided by radio and 
instruments alone. 

Soon Link training will be available to 
all. Time in the Link will prove invaluable 
pre-flight instruction. And when and if you 
fly, training in the unbelievably flight-like 
Link will gite you greater and safer use of 
your private plane. Link Aviation Devices, 
Inc., Binghamton, New York. Makers of Link 
Trainers, Crew Navigation Trainers and 
other devices contributing to 
the safety of flight. 


Lick training your test hyp 
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EET Frederick C. Menenko, 
Gitberl CHEMISTRY SETS America’s No. 1 boy chemist of 
. the year, who won a $100.00 award for 
bring WES fame his chemical research. He says, “After 
, 10 years of chemical study, it makes me 
and big awards proud to feel that I started with a 
—™ Gilbert Chemistry Outfit.” 

2 There are good reasons why more 
boys have won fame and big awards 
with Gilbert Chemistry Sets than any 
other kind. They are far more than 
“toy” sets. Range of chemicals and 
apparatus are based on real laboratory 
technique. Write messages in invisible 
or fire ink. Make chemical weather flag. 
Hundreds of other spectacular experi- 
ments in organic, inorganic and electro 
chemistry. 


$200.00 IN CASH AWARDS 


Mr. Gilbert will award prizes totaling $200.00 to 
boys doing the most important research in chem- 
istry in 1946. Write for details. Gilbert Hall of 
Science, 404 Erector Square, New Haven, Conn. 


NO. 6 DOUBLE FEATURE, DOUBLE FUN LABORATORY 


Big two-door wooden cabinet crammed with chem- 
icals and apparatus. Over 400 spectacular experi- 
ments. 





























Ouick, Ma! Hand me the Weldwood Glue! 


When you want to fix things fast...rc- & — WELDWOOD 


member Weldwood Glue. It’s quick to mix 

:.. easy to use... tremendously strong... PLASTIC RESIN 

stain-free...rot-proof...and permanent. At WATERPROOF GLUE 

hardware stores, lumber yards, chain stores. Uwnrrep States Prywocp Corporation, New York 18, N. Y 
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Classified Designs — 


“ - I | A- - 8 A - \ a A Whole Book on Each Subject! 
Tried and tested projects arranged for 
quick reference. Hundreds o' 


and pictures show ‘“‘How to “40 ict’ 
21 Lovely Lamps. Popular desi 
19 Charming Chairs. Handsome, om 


low-cost Books and Plans Fy ty By 


den Furniture and Novelties, A swell 
collection. 40 Fine Tables. The fin- 
est of shop peasects. Furniture De- 
signs. Desks, beds, wardrobes, etc. 
qpovettiase Small items. Interesting. 
Toys, Games, Playground Equipment. 
Real money-makers. Small -Furniture. 
Footstools, magazine racks, etc. 


A Whole Year" 's Subscription to The Deltagram*! 
Here’s the popular, plan gomee homecrafters’ mag- 
azine that provides a whole year’s supply of fas- 
cinating woodworking plans and projects. Six big, 
exciting issues — every one a reminder of your 
thoughtfulness ! 

A gold-mine of ideas for more fun from wood- 
working. Latest cps, on how to ae tee power tool 
operations more easily, more safely. Useful informa- 
tion helpful in pr ucin besstitel, praise-worthy 

Modern Methods for Every Tool objects. Everything made clear by words and pictures. 
and Every Job! 


oe oe books 
ation 
A ng Giant Project Library! 
get speed, accuracy, ‘Ten detailed books that show what to make 
ootey and more and how to make it! As many as 41 projects 
satisfaction when in each ch .book — material for months of en- 
working with pow- joyment in a homecraft shop. Each project is 
er cools. Each con- completely illustrated, minutely described, so 
tains close to 50 that construction is easy. Wide range of proj- 
ages, over 200 il- ects, such as modern furniture, lamps, picture 
ustrations to make frames, garden furmiture, games, toys, novelties, 
every point clear! gifts, kitchen accessories, cutouts, and many, 
These are the books: many other things that are fun co make, 


©Getting the Most Out of Your Lathe. ee 
Getting the Mest Out of Your Drill Press. 


@Getting the Most Out of Your Circular : 
mai” a Published by the makers of ORD ER NO w! Really thrill your 
® Getting the Most Out of Your Shaper. @ friends who are 


Getting the Most Out of Your Abrasive i 7 ge ~ home workshop fans, by giving them Delta-Craft 
oscmne Ge tines Oud of Yous Bend Gee Books and Plans! Check your gife list now. Order 
and Scroll Saw. , ve your gifts by drawing a circle around each of the 
t LuK correct letters in the coupon below. Then mail it 

today with check, postal note, or money order. All 

material sent to you postpaid. Remember to order 


Delta-Craft Books and Plans for yourself, also! 

















Finishing Methods! THE DELTA MFG. CO., 682N E. Vienna Ave., Milwaukee 1, Wis. 
Shows simple, easy meth- al mote, or money order 
ods of getting a £ peect, or $ ment for Delta-Craft pub- 
“factory-like’’ finish on ications, the lanone of which I bave encircled below: 

completed projects. Author- A 3 rv) N Pp 
— advice on every vo 
wy Name 


pl 
metal, ec Us Used by ons Address 
the Leading 


po manufacturers i City (........) State 
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*75,000 


for boy 
MODEL BUILDERS: 


8 UNIVERSITY SCHOLARSHIPS 
588 CASH AWARDS 
36 CONVENTION TRIPS 


Here's the biggest news you've read in a lon 
time. You are eligible to try for these awards 
in the TWO competitions listed below—if 
you reside in the United States and are be- 
tween the ages of 12 and! 19 inclusive. 
1. NAPOLEONIC COACH COMPETITION — 316 
awards, including two $5,000 and two $3,000 


scholarships. In this, you build a miniature 
mode! Napoleonic Coach to plans we furnish you. 


2. MODEL CAR DESIGN COMPETITION — 316 
awards, including two $4,000 and two $2,000 
scholarships. All you do is make a solid model 
automobile embodying your own ideas of motor- 
car design 


Rules are simple and fair 


In both competitions the following regula- 
tions will prevail. Boys 12 years old, or 
older, but not yet 16 by September 1, 1945, 
compete in the Junior Division. Boys 16 years 
old, or older, and not yet 20 on September 1, 
1945, compete in the Senior Division. All 
boys within these age limits are eligible to 
Guild Membership. There are no dues or en- 
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and button, and a full set of 
Guild drawings and instructions. Both com- 
petitions close July 15, 1946, and are open to 
all boys within the age limits, including the 
sons of General Motors employes. In all cases 
where the son of a General Motors employe 
qualifies for an award, duplicate awards will 
be made 


An educotional foundation sponsored by 


Fisher Body Division of General Motors 
General Motors Bidg., Detroit 2, Michigan 


Gentlemen: Please enroll me in the Fisher Body 
( rattsman’s Guild for 1946, in the 
7] Napoleonic Coach Competition 
} Model Car Design Competition 
ne full instructions without charge 
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Jet Turbines 


(Continued from page 78) 


namically and better suited for installation 
in high-speed aircraft. 

The Germans concentrated almost wholly 
on development of axial-flow engines—and 
came dangerously close to winning the be- 
hind-the-scenes battle of the aeronautical 
engineers. Ernst Heinkel, one of their most 
versatile engineers, and his firm became in- 
terested in jet propulsion in the late 1920's; 
research work began at the Bavarian Motor 
Works near Munich in 1934, and at the huge 
Junkers works at Dessau in 1937. Test 
flights were made with jet planes in Ger- 
many before Whittle’s motor was tried in 
the British Gloster, although his original 
unit was run earlier on test stands. 

German plans called for the development 
of huge aircraft of the flying-wing type, 
powered by turbo-jets. Supersonic aircraft 
with ram jets, and accurately controlled, 
long-range, guided missiles, were also pro- 
jected. Basic research for these machines 
was largely completed by the summer of 
1945, when Allied technical experts poured 
into Germany. Their findings give point to 
the Nazis’ boast in 1940 that their military- 
aircraft program was well in hand for six 
or even eight years to come. They had the 
men, the money, and the research facilities, 
and came disturbingly close to success. 

British engineers at the Royal Aircraft 
Establishment had also begun work on axial 
compressors and gas turbines in the 1930's, 
but it was Whittle’s centrifugal-flow type 
that really sparked the production program 
in England. While the test flights were 
being made in 1941, a more advanced Whit- 
tle unit, the W/1A, was being run on test 
stands—and this engine became the basis of 
the first American operational units. 

A Whittle engine, built by Rolls-Royce 
and called the Welland, powered the British 
Gloster Meteor, the twin-jet fighter that 
was used successfully to combat the V-1 
flying bombs in the summer of 1944. Mean- 
while, Major F. B. Halford, chief designer 
of De Havilland’s aero-motor division, de- 
signed a more powerful turbo-jet which be- 
came the power plant of the De Havilland 
Vampire, Britain's speediest jet fighter, with 
a top speed of 540 miles per hour. 

Colonel Donald J. Keirn of Wright Field 
went to England in the summer of 1941 and 
returned with one of the first Whittle W/1A 
General Electric then produced the 
1-A turbo-jet and greatly improved it as 


| the I-16. Its top speed of 414 miles per hour 


in the Bell jet fighter was less than that of 
(Continued on page 238) 
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SPARK PLUGS 


“Ah did hear Pou tell’ er the spark plugs needed a good cleanin’.” 


DIRTY PLUGS NEED ‘PLUG- CHEK’ TOO! 


Cleaning a spark plug often isn't enough. 
The plugs may be faulty, the wrong type or 
improperly gapped. Auto-Lite “Plug-Chek” 
inspection service is the quick and accurate 
way to find what corrections should be made 
to improve "gas mileage as much as 12%, 
according to tests by the American Automo- 
bile Association. 

Have your spark plugs inspected the “Plug- 
Chek” way by your friendly Auto-Lite dealer. 
But if new plugs are needed, ask for Auto-Lite 
spark plugs — they're ignition engineered. HELEN FORREST + GORDON JENKINS’ 


ORCHESTRA AND CHORUS 
THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, 1, OHIO «+ Me * TORONTO, ONT 
BUY MORE BONDS 
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GREENLEE . 


HANDY CALCULATOR 


Ouly, 104 


FOR THIS TIMESAVING 
WOODWORKING TOOL 


Just set the dial on the GREENLEE 
HANDY CALCULATOR...it quickly 
converts linear feet to boord feet 
gives slope per foot in degrees 
compares hardness, weights, 
shrinkage, warping and work- 
ability of various woods. 


Gives bit sizes for screws... nail 
specifications ... tool sharpening 
tips... has protractor. 6° diameter 
heavily varnished cardboard. 
This is a special offer by the 
makers of famous GREENLEE 
tools..:auger bits, drills, 
chisels, gouges and many 
others. Send coupon with 10c 
not stamps). Greenlee Tool 
Company, Rockford, Ilinois. 


—— 
GREENLEE 


GREENLEE TOOL COMPANY, 2132 COLUMBIA AVENUE 


ROCKFORD + ILLINOIS 


© Enelosed is 10c. Send your “Hendy Calculator” 


by return moil. 














on accuracy 


A man’s work is 
in your shop! (70 or 
his measurement. You can be the “accuracy man” 
in your shop. Learn to work with genuine Ford 
**Jo-Blocks,”” guaranteed accurate to within 4 or 

8 millionths of an inch, plus or 
bam = minus. For as little as $23 list 
BOOKLETS! price, you can own a fine working 

An absorbing story %¢t of Jo-Blocks— keep your mikes 
of the search for and gages at millionth-inch pre- 
recision. A cision. There is only ONE true 
of geet Seas American-made Jo-Block, made 
and Accessories. Only by— 

FORD MOTOR COMPANY 

Division 
Dept. 1112, Dearborn, Michigan 


>. 


on 


GAGE 
BLOCKS 





Pcunstss 
wibr o- -to ol 
tse work RGAE POLON 


Vibro-Tool complete with $750 
engraving needle . . 


Vibro-Tool plus $1090 
complete set of attachments — 
Attach check of M. 0.. or sent 0.0. 


S6@Gs 


BURGESS BATTERY ee 
176 N. Wabesh Ave., Chicage 1, il. 
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HIS PLANES WIN PRIZES— 
HE MAKES THEM WITH X-ACTO! 





**Most Useful Tool in Model- 


maker’s Workshop,”’ Says 
Brilliant Young Designer 





Model plane fans know Martin Powell. 
His original designs have been written 
up in the leading magazines. His models 
have been used for display and instruc- 
tion purposes by Air Youth of America. 
He's won prizes with everything from 
elementary “R. O. G.’s” to complex gas 
models. 

Here you see him, working on his 
newest design. And you notice he’s 
using .an X-acto Knife. He says he 
doesn't see how any modelmaker can 
get along without an X-acto. He likes 
its scalpel-keen edge, the variety of 
interchangeable blade shapes. With 
X-acto, you can get true accuracy in 
even the smallest detail. “Most useful 
tool in a modelmaker’s workshop!” 
That's what this young expert calls 
X-acto Knives. 


PARENTS PLEASE NOTE! 
As a teacher of craft 
classes for young chil- 
dren (aged 8 to 12), 
Mr. Powell found the 
razor blades they'd 
been using meant cut 
fingers and too much 
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spoilage. “M-acto Knives were the an- 
swer to that,” he says. “The firm-grip 
handles permitted the children to carve 
safely, and turn out better work. That 
means a lot more fun!” 

HERE IT IS 

The Hobbycrafter’s Dream Gift! 





MERRY CHRISTMAS 
HOBBY NEW YEAR 


What's his hobby? Modelmaking, 
whittling, leathercraft? Is he an 
artist, photographer, draftsman? 
X-acto Knives and Knife Chests 
make a really thrilling gift. 














X-acto Knife Chest. 3 X-acto Knives 
with complete assortment of extra 
blades, each neatly assigned to its spe- 
cial slot in a handy wooden chest. $3.50 
complete. No. 83 De Luxe All-Metal 
Knife Chest with 20 extra blades, $5. 





GIVE DAD HIS OWN . .. Or else he'll be 
borrowing yours. Doesn't a swell guy 
like him «veserve an X-acto set of 


his own? 
: S 


x 
SISTER SUSIE, TOO! Girls like to make 
things too. Paper dolls or plane 
models, earrings or lapel gadgets . . . 
Sis can make’em easily with an X-acto. 


HINT TO WHITTLER'’S 
MOTHER: Give him the 
X-acto No. 80 Whittler’s 
Set, with special assort- 
ment of blades for plain 
and fancy whittling. Send 
10c for the new 32-page 
X-acto Whittler’s Hand- 
book, full of helpful hints 
and things to make. 


MODELS MAKE FINE GIFTS. Borrow the 
Bright Idea of Stanley C—— of New 
Rochelle. He makes model planes 
with his X-acto Knife, to give to his 
friends for Christmas. And do they 
make a hit! Yours would too, 








x-acto 1: 


X-acto Knives & Knife Chests From 50c to $5.00 
Buy where you see this sign. At better hardware, hobby and gift shops 
—or if not available write direct to 
X-acto Crescent Products Co., Inc., 440 Fourth Avenue, New York 16, N. Y. 


*Reg. US. Pat. Of. 
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No Grander Gifts for Model Builders! 


CLEVELAND MODELS 


WorLo's finest line of authentic *,” built-up fying scale 
models used by men in the services—the “‘air-istocrats” of 
model airplane construction Kits—tops in authentically engi- 
neered, super-detailed designs. MFM (Master Flying Mode!) 
Kits contain full size drawings, all printed-out curved wood 
parts, all cut strips, tissue, prop material. insignia. wheels, 
ements, colored dopes, and many other items. Get and build 


your favorites now. 


27 218" orth Amer 
“out oat MFM Ki 3.00 
e1.. 





tehel!l B25 MFM 
wren 3-50 
20 BAY g-5° 


wat’ 


n 
11 man **HELI 

rn Kit * 12-50 * MEM Kit ‘op. eT 3-50 

$814" Martin B-26 **MA g.s° 


. ee 
KRAUL DER ' MPM Kit SP-105 


4924" Lockheed “HUD 7-3 


aN MFM Kit SF 


De Hav “Mos. 50 
MIM Kit SP-145 4 


Douglas 
MPM Ki 


77 Bow! 
PORTRESSs 
aP- 1a 


251 Bell P.30 
AC obra MFM Kit st 7 3-00 


3024"Republic r. 47 
“THEND Sr RRO 4.00 
Fr oi. ° 


MFM Kit 5 


duito 











:" Lock 
** LIGHTNING 
SF-85 





,” Westlan 
WHIRELWINI 
M Kit 3 
- PL AYROY SeniorGas 
Me 
he awe ) 
PLAYROY JuniorGas 
Model Kit GP 
. Grumman “‘AVENG- sone tens 2.50 
MFM Kit SF-09 dwe.) 


4.00 


ocke- Wulf 100 MFM 3-00 a” 











World’s Biggest $1.00 Values in Glider and Gas 
Models! 


—— Lae | 
sors, 2-09 rent 22-68 60 tt. 


Big 36" Industrial Training 7 Clans A. B. cL kIt GPL 
Models $4.50 


—_ 


— 


t 15° ~ 
Other 36° **T” Kits are “‘Light- 
ning P-38 Kit T-85; “Mus- 
tang’. Kit T-91: “Spitfire”, Kit 
T-7 WHIRLWIND Kit T- 
105: Hawker “TYPHOON Kit 





oes ba J ecacee FimsT. 
whl 20M 


awter 5c 
tach Kit $1.80, 


CLEVELAND MODEL & SUPPLY CO. 
%& 4508E1 16 Lorain Ave., Cleveland 2, Ohio, U.S.A. % 


one ra r . 
CATALOG. 


(@ircutar tree) 
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Jet Turbines 
(Continued from page 234) 


the P-47 and P-51 with boosted reciprocat- 
ing engines. It was essential that the Allies 
have a fighter with a jet speed 100 miles 
per hour higher than that. So Wright Field 
asked General Electric to produce a larger 
and more powerful turbo-jet based on the 
Whittle design. At the same time Lock- 
heed was asked to design a suitable air- 
frame to take a more powerful unit. 

As a result of this high-pressure de- 
velopment, the XP-80A with GE I-40 turbo- 
jet was test-flown in June 1944. This was 
the Shooting Star, still the fastest plane in 
the air. 

The I-40 turbo-jet is the most powerful 
aircraft engine in production. With its mag- 
nesium compressor housing, it weighs 1,850 
pounds, compared with 828 pounds for the 
I-16, and has 14 radially arranged combus- 
tion chambers instead of 10. The I-40 em- 
bodies the “through-flow” rather than “re- 
verse-flow” feature of the I-16, Welland, 
and early Whittle designs, and this permits 
a diameter only seven inches greater than 
that of the I-16. Sea-level static thrust is 
2% times greater than that of the smaller 
engine. 

In addition to these developments of cen- 
trifugal-compressor-type turbo-jets, a group 
of engineers has been working for several 
years on the design and development of 
axial-flow gas turbines for jet propulsion 
and for propeller drive. The first project to 
be completed was the unit for propeller 
drive, which underwent its first test-stand 
run in the spring of 1943. In June 1945, the 
first unit was installed in the experimental 
fighter mentioned at the beginning of this 
article. This is an all-gas-turbine job, with 
a propeller turbine in the nose (TG-100, 
newly designated XT-8) and a turbo-jet 
(I-40, or J-33) in the tail for fast take-off, 
accelerated climb, and combat booster 
power. 

The General Electric axial-flow turbo-jet 
unit (TG-180) was developed in 1943, and 
was first run on the test stand in April 
1944. It is the projected power plant of sev- 
eral experimental fighters and bombers that 
are well distributed throughout the Ameri- 
ean aircraft industry. Both this unit and 
the gas turbine for propeller drive should 
also be suitable for use in long-range trans- 
port aircraft. 





When Writing Advertisers Please 
Mention Popular Science Monthly 
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answers your questions about your post-war 
home, in a big new book of... 


@ 100 HINTS FOR HOME BUILDERS 
from choosing the site to papering walls, illustrated from 
the architect's scrapbook. 


@ 10 PAGES OF DETAILS 
complete drawings of finishing touches 
that make a house a home. 


HE author of Better Houses for Bud- 

geteers gives you an advance look at 
the postwar home in this complete book 
of low and moderately-priced houses — 
traditional and modern. Read an archi- 
tect’s advice on forthcoming designs, gad- 
gets, materials, insulation, heat, bath- 
rooms, kitchens, etc. 














To: FRANKLIN WATTS, 
285 Madison Ave., seer York 17, N. Y. 
Send me HOUSES FOR HOMEMAKERS. | & 
ae n planning enclose $1.00 (dollar bill, check, or money 
rst step ! order). If dissatisfied, I may return book in 5 
our «od st-war home! days for full refund. i 
uf 
yo 


Name..... oi Meee : i 
Address........ ul | 
‘| 


City State 
ZONE rs 1245 
ee ee 
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THE SPHINX USED 
TO LOOK DOWN UPON: Pipr 


LHs 


STERLING 


LHS has never 
turned out better pipes, nor 
more pipes, in the 50 years of LHS 
pipe-making. And yet, so great is 
the demand that dealers’ stocks 
are often depleted 
But, good news—with war's end, 
more and more LHS pipes are 
iow available for our civilian 
friends. Not all models yet 
but a big selection, and all 
pre-war quality and work- 

yur dealer has 


Also in ploin finish. 
Dozens of other 
handsome models. 


Speciolly selected 
imported brior. 
f MK gold bond. 
Plain.ond antique 
finishes . . $7.50 


. 


th &M STERN, INC, Stern Bidg., 58 Rn pi. beens tk 





SHINOLA SHOE POLISHES 
WORK LIKE A CHARM 
ON WOOD! 


@ You apply them as you would any wax. They're swell 
for covering nicks or scratches—for touching up or refinish- 
ing furniture, old or new. Whether the furniture you want 
to polish up is cherry, maple, walnut, mahogany, or pine 
—there's a Shinola colored wax to do the job. 

If you hadn't thought about using Shinola on furniture, 
it probably hasn't occurred to you that Shinola Wax Pol- 
ishes are excellent for preserving linoleum ...for finishing 
airplane and ship models, too. So when you're buying 
Shinola Shoe Polish, keep these extra uses in mind. Might 
os well get several colors to keep on hand. 


SHINOLA~-10¢ SumordA 
IN ALL COLORS a 


TAN (RUSSET) © BROWN “SaE” A 
OX-BLOOD « BLACK —_ (in Conode it's Zin!) 





PROTECTS 
WASHING 
MACHINES 


Oil washing machines and 
other household equipment 
periodically with Heavy Body 
3-IN-ONE Oil. Costs 
little — can save dollars 

in repairs. 








at ae or 4 3 = 


AUTOMATIC GRIP 
SCREWDRIVERS 





I'VE HAD A PRE-VIEW 
IN LIONEL’S LABORATORY 


I can tell you this—there are some sensational 
surprises coming from LIONEL! New train 
realism such as you have never seen before. 
It's all “top secret’”’ now, but the news will 
break soon! 


*, 


Biase a PY 
ss: P: 
- 
asd : wey 
aids 8 ¥ = 
‘i . : 


If you want a preview of what's coming 
see the new die cast trucks and solid steel 
wheels, and the new (remote cuntrol) real 
railroad knuckle couplers on the Lionel 
Trains now at your favorite store! This is 
only the beginning! (Suggest you send for 
these two free books—‘“Plans and Blue 
Prints” and “Candid Camera Shots of Lionel 
Trains in Action”’.) 


“MODEL BUILDER” MAGAZINE $1.00 Year. Eight issues a 
year—full of exciting pictures, plans, articles, ideas, and track 
layouts. Subscribe now! Boys! You need this magazine to help 
you build more realistic model railroads. Send dollar to Model 
Builder, 15 East 26th Street, New York 10, New York for 


your subscription (8 issues). 


MAIL COUPON NOW FoR TWO FREE sBooxs 


Sfoithit rains 
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The Lionel Corporation 
Dept. No. NA 

15 East 26th Street 

New York 10, New York 


Name.......... 


Address 


City 








MALLORY 
Tropical 
DRY 
BATTERIES 


Look for them soon 
in Special 


Commercial Designs 


Originally developed by 
Mallory for the Signal 
Corps, Mallory Tropical 
Dry Batteries have signifi- 
cant contributions to make 
to dry battery effectiveness. 
Their military applications 
demonstrated from four to 
six times the service life of 
the batteries they replaced, 
far longer shelf life, and— 
practically constant voltage. 


Before long, these advan- 
tages will be translated into 
special commercial applica- 
tions of unusual interest. 


om yo Se Ye) Bee Se of > Bee LY. 
INDIANAPOLIS 6, INDIANA 











MAKE 


Sue «: 


CHRISTMAS 
PICTURES 


G-E Exposure Meter 


Helps you get better pic- 
tures at all times. Sturdier. 
Lighter. New, improved cell Type DW-58 
and element, and no increase 
in price! Extremely sensitive. $23 75 
Always accurate. Now avail- —_ 
able at your dealer's. General  gederai tox included 
Electric, Schenectady 5,N.Y. 


GENERAL B ELECTRIC 


KEEP WARM! SAVE FUEL! 





® Sea! your home against drafts and cold, 

pas 4 those expensive heat leaks! It’s easy 

wit MORTITE, the pliable, plastic ~ w 

which goes on quickly, is effective immedi- 

ately. You need no tools to apply. Simply 

press MORTITE into piace around windows, 

doors. baseboards. etc. You'll be surprised at S 25 1 
the difference it makes. MORTITE also keeps 

out dust and dirt. fills cracks, etc. Roll, about 

80 ft.. is enough for 5 windows Higher weet of 
Get MORTITE at hordwore, paint, dept. stores "ec*i«s & Canace 
ond lumberyards. 


ASK For Free J. W. MORTELL CO. 
MORTITE CIRCULAR 534 Burch St., Kankakee, Hl. 


ELECTRICITY FOR ANY JOB 


ANY WHERE 


Reliable, economical electric service any- 
where, anytime, with an Onan Electric 
Generating Plant. Driven by Onan balit 
é-cycle, gasoline engines, these power 
plants are of singic-anit, compect @ 
sign and sturdy construction Saltabie 
for all types of service 
Models range from 350 to 35. 
000 watts A.C. types from 115 





single or three-ph 
and 800 cycle, single 
also apecial frequencies. D.( 
types range from 6 ¢ 
4000 volts. Dual voltage 
ypes avaliable, e 
engineering @se!st 
or literature. 


©. W. ONAN & SONS. 
1834 Royatston Ave- 
Minneapolis 5. 


o NAN 











Bo you know all these exciting 
facts about the famous 
GILBERT HALL OF SCIENCE ? \ 


ini 

















4 


that the latest Erectors 
are super-mechanized and 
all-electric? Build army 
training parachute jump, 
giant Ferris wheel and 
other engineering marvels 
that whistle and buzz 
with action. Production is 
limited until Uncle Sam 
can spare the metal. 








model trains that both look and sound 
~ Hear their realistic ““choo-choos' 
with every change in train speed. Watch for 
models—to be ready when metal is available. 








that Gilbert craftsmen have 
been awarded the Army-Navy “E” four 
times for high achievement in war production? 


Do you know that Mr. Gilbert will award 
prizes to ng $200.00 to boys doing the 
most important scientific research in 1946? 
Write for details. Gilbert Hall of Science, 
42 Erector Square, New Haven, Conn. 


now that when you see the words 

—= (|g “developed at the Gilbert Hall of Science” 
ey on a scientific outfit, you can be sure it is the 
finest made? eratery puts ever 400 exciting 

experiments at your finger tips. 


The A.C Gilbert Co, hse monutecturers of Gilbert end Polar Cub Electric Fans > Gilbert Kiachon Kit > Viahaters - Vibrators - Electric Drith ond other Gither! Bectric Applion: +. 


8 8) Bey 
Sena 
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“Technicians call them Petroleum residues 
but their everyday names are just Sludge 
and Gum. No matter what you call them, 
they reduce power and shorten engine life. 
Every day, more and more, thousands of 
wners are protecting their precious motors 
with LOOSITE and SiILOO.” 

The LOOSITE-SHLOO treatment is speedy, 
safe, sure and economical. It has been tested 
and proven through fifteen years of service on 
passenger cars, trucks, tractors, boats—in fact 
all types of gasoline and diesel engines 

Ask your serviceman to show you how 
LOOSITE first cleans out the engine then SIOO 
added to fresh crankcase oil keeps it clean. 
It’s the one way to be sure that sludge and 
gum are not destroying your motor. 


if you heat with oi! write for information on 
SILOO FUEL OIL TANK SOLVENT 


PETROLEUM SOLVENTS CORPORATION 
331 Madison Avenue, New York 17, N. Y 








ards of Reeves Army Twill 
cle Sam during the war. 
trength—resists tearing. 
dyes are fast to sun, 


Over 90 million y ‘ 
were purchased by Un 
It has great —_ — 

d scuffing. ! t 2 
enasein d perspiration. Sanforized Shrunk*, 


i i ‘comes 19 
«+ tailors smartly, holds its Bans, = ; whan 
wide variety of colors. Dement “ oro 
Twill for better, more economical wo’ 


*Residual shrinkage less than 1%. 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N.Y 





= HUNTER’S 
4—~™m COMPASS 


f 
(OEP Wis eer i $IB.75 


Metal, Jeweled 





Engineers All Metal Army 
Type Hand-Sighting 


LEVELS 
$1.50 | 


PUBLIC SPORT SHOPS 





13 S. 16th St., Philo. 2, Po. Neo COD’s 





120 MILES PER GALLON 


mplete motor ready to mount on or¢ ry loon-tired bicycle 
mechanical skill required to inst < teration of bike 
to operate 
Can be pedalled by merely 
asing stch. Speed 5 
M.P_H. Shipped pre- 
complete with 4 cy- 
2 H.P. motor, all at- 
tachments and heavy duty 
stand. Get complete facts 
about this low-cost, con 
venient transportation 





Write today for descrip- 
tive illustrated literature 


WHIZZER MOTOR SALES CO. 
Dept. B, 3132 E. Washington, Los Angeles 23, California 








WONDER PEN 


is Back! 


Complete ELECTRIC Woodburning Outfit 
BURN BEAUTIFUL DESIGNS in WOOD | 


Again available! The 
real thing! Finest 
quality electrically 
heated pen and all 
materials. Burn and 
etch deeply on wood 
in rich shades of 
brown. Achieve gorgeous effects by ap- 
plying colors. Sandpaper and varnish to 
a fine finish. It’s fascinating fun! Dec- 
orate your room or home. Make good 
money selling your own handiwork. 


ONLY PEN WITH GUARANTEE 800 
WORKING HOURS Long life point and heat- 


ing coils. ComfortaDle, cool cork grip. Standard 
4, ft. cord and plug. 


DECORATE CORK LEATHER, ETC. TOO 
Make coasters, trays, highball jackets. Decorate 
belts, fobs, monograms, Create your own art 





pieces, 


p——ALL MATERIALS COMPLETE:——— 


Guaranteed Electric 4 Plaques Approx. 3x 4 
Wonder Pen 2 Paint Brushes 
2 Plaques 6% x 4% 6 Colors Paint 
al ey Pkg. Nails 
+ Pe Bookends 5x 4 2 Sandpapers 
3 Plaques Approx.4'4x4 Bottle Varnish 











EASY TO LEARN Full instructions. Use all-pur- 
pose point for lining, etching, shading. 
AVAILABLE DIRECT FROM FAC- 
TORY NOW. AT STORES IN COMPLETE 
1946 


Supply limited, Use cou- j IDEAL GIFT 


<Ssenp THE Poouron 





ee 


~~ 


American Toy and Furniture Co. 
725 S. La Salle «+ Chicago 5 


Please send me complete 26 piece Electric Wood- 
burning Outfit direct from factory. $3 enclosed. 


Name....... 





Address....... 





ye one - e ome f 
a ee eee: ee 


DECEMBER, 1945 245 





It's foolish to breathe dust and dirt 
+j- when it can be avoided in thousands 
of instances by using a face-fitting 
Martindale Aluminum Mask and re- 
placeable gauze filter pads. 





In the home—home work shop—barn 
—hen house—feed mill —factory etc., 
ah etc., these masks offer excellent pro- 
_ , __''. tection against over 400 dusts such as 
wood, coal, grains, rust, paper, insect 


IN CHESTER | te 


recommended for use with DDT 


BATTERIES 2 ef preparations. 


make light bell? ty hy) 2 _— a of 
vedheaacegain Yea op 1 Nt pestpaid on rcsipt of... $1.00 


Don’t wait another moment to load your . ' MARTINDALE ELECTRIC CO. 
flashlight with Winchester batteries. Ask ; 1373 HIRD AVE CLEVELAND 7, OHIO 


your dealer for them now. Accept no 
‘MAGIC Tela 





other. 
- : ° Cut to 4" hole i 
Remember Winchester’s long-lasting plaction, weed ond 
freshness, plus bullet-fast light are your ere ond pana a 
insurance when entering darkened rooms, Reset developed by 
. amous lab for own use. 
stepping out onto blacked-out porches, or Send $1 tor Dept. A.12 
facing other pitfalls of the dark. os ioe Ave... New any 
Remember, too, that every Winchester NEW PLAN SET (3 Five) 10 
t aahit , . an ar. - ic 
No. 1511) flashlight batte ry has a guar | . FIVE New Plans for Small pwd — ay includ- 
anteed shelf life of 18 months from date ch Pestpard ior 10s, Stanley Tools, F123 Elm St, 
of manufacture. Ask for Mew _Britein, Connecticut 
Winchester wherever 
batteries are sold. 
Winchester Repeating 
Arms Company, New 
Haven, Conn., Division 
of Olin Industries, Inc. 























A genuine steel pack muffler with A BEAUTIFUL 
MOTORBOAT TONE. Sandee Muffiers feature improve- 
ments for in the lead, years ahead of competition. 
. LOOK FOR DATE HERE Increases mileage and pewer, reduces back pressure 
and gives better performance. Savings in gasoline will 

pay for a Sendee MufMier. 


ru ve roma $17.50 


WINCHESTER ‘~ See 





- these mufflers will evtiest twe reguler stock replecements. 
Dealers Wanted 


tor tong-tening Alle fei? wont WEE SANDEE MUFFLER CO. 


7523 S. WESTERN AVE., LOS ANGELES 44, CALIF 


POPULAR SCIENCE 


246 





Ali items Finely Ground and Polished but Edges 
or Other Slight 
interfere with Their Use. Come Neatly Packed and Marked. 


Slightly Chi 
impertections which We Guarantee Wil! a 


YOU CAN EASILY MAKE 


i fi Gadgets and Hundreds of 





Photographic 
_. with these Low Cost Lenses. Excellent for XMAS 
gifts, too. 








Te tr 


25.4 mm. equals one inch. 





WEIGHT APROX. 44 1B 


TANK PRISMS 


In order that the tank driver shal! not get shot in the face. 
of these Silvered Prisms are used to make a Periscope. we 
have secured a | —s of these, 90-45-45 degree Prisms of 
huge size—5°, 2” wide, finely ground and polished. 
Used to build a Per scope, camera stereo attachment, range 
finder, etc. Excellent also for experiments, classroom demon- 
strations. Prism easily converted into desk name plate by af- 

gold . 100 gold letters supplied at only 10c. 
Order Steck = 3 -). Normally these Prisms would retail 
from $24 to $30 each. 


SILVERED TANK PRISM 
$2.00 each Postpaid 
PLAIN TANK PRISM 
$2.00 each Postpaid 


— $7.00 Postpaid 
--.& we have ever been 


Steck = 3005-N 
FOUR TANK PRISMS — 
he most sensational 
abie to offer. 





HOLD PRISM IN SUN’S RAYS 
VIOLET 
INDIGO 
BLUE 


GREEN TO SEE 
YELLOW 


ORANGE THE COLORS 
RED OF THE 
#+wWall SPECTRUM, 


rism in sun's rays as shown in drawing 
White incident t which passes through prism is thus 
broken up into ind of primary colors known as the spec- 
trum—a autiful sight! 

CLEANING BRUSH SET—12” flexible hollow plastic handle, 
circular construction. 4 brushes to set, range stiff to soft. 
Steck * SO4-N.... .. Price $1.00 


. Powers 











hold a plain tonk 


MAGNIFIER SET . . 5 Magnifying Lenses . 

from 1 to 10. Various diam. for many uses. 

Free Booklet on Home-made —oe included 
$2.00 Postpaid 

opTics From 4-POWER PANORAMIC TELESCOPE—Exce!l- 

lent condition. Consists of Objective Prism, Dove Prism, 

Achromatic Objective Lens, Amici Roof Prism, Eye Lens Set 

‘ - a $60.00 wanes) 

Stock = 5016-N 

35 ™M KODACHROME PROJECTING LENS SET—Consists of 

Achromatic Lens for projecting, plus a Condensing Lens and 

piece of Heat Absorbing Glass with directions 

Stock = 4025-N . $1.95 Postpaid 

ALL THE LENSES YOU NEED TO MAKE your Own 
TELESCOPE! ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE—Simplest to Make but has Narrow Field 

of View. 

Steck = 5018-N 4 Power Telescope 

Steck + 5004-N Smal! 2 Power Pocket Scope .$1.00 Postpai« 

TERRESTRIAL TYPE—Have Much Wider Field of View than 

Galilean Type. 

Steck * S5007-N 11 Power Telescope 

Steck * S008-N 20 Power Telescope 

Steck = S5009-N 40 Power Telescope 

PRISM TELESCOPES—WUses Prism instead of Lenses to Erect 

Image and are much shorter than Terrestrial Type. Have 

wide field of view 

Steck = 5010-N 6 Power Telescope 

Steck * SO11-N 11 Power Telescope 

Steck = S5012-N 20 Power Telescope 


$3.45 Postpaid 


SPECIALS IN LENS SETS 


Big 30 ro. any El and idea Booklet with all sets. 
Set 1-N “Our Ad jal’ 15 Lenses for $1.60 
Noy! making your own powerful telescopes, low power 
mic pe, strong magnifiers, drawing projector, photo cells, 
telephoto lens, dummy focusing camera, Kodac hrome viewer. 
stereoscopic viewer, ground glass and enlarging focusing aids 
Foft experimental optics, »ortraits of babies and smal! pets. 
copying, ultra close-up shots, and many, many other uses. 
Set * 15-N—“The Experimenter’s Dream’’—62 Lenses, Prisms 
and — New 50-P. Book, “Fun with Chipped 
& Lenses”. $15.00 Postpaid. The variety of Lenses and 
Prisms in this set will enable you to conduct countless ex- 
periments, build a great variety of Optical Equipment. A 
buy. 
NEW 50-PAGE IDEA BOOK, *‘FUN WITH CHIPPED EDGE LENSES’’ 
Contains wide variety of projects’and fully covers the fascinat- 
ing uses of all Lenses in sets listed above—only $1.00 postpaid 


14-POWER COLOR CORRECTED MAGNIFIER SET—Consists 
of 2 perfect 18 mm. diam. Achromatic Lenses and section of 
metal toting for mount. 
Steck # 1044 


.$1.55 Postpaid 


MONOCULAR SET oF LENSES AND PRISMS... 
From Navy's 7 x 50 Binocular. All the optics you need to make 
a 7 Power Monocular. Complete Directions included. 
$5.00 Postpaid 

Ser. These sets contain all Lenses and 
Prisms you need to make a Spectroscope plus FREE 15-pae 
Instruction Booklet. 
Steck * 1500-N Hand Type Spectroscope 
Steck * 1501-N Laboratory Type Spectroscope $6.50 Postpaid 


MICROSCOPE SETS 


Consisting of 4 Cemented Achromatic Lenses for making a 40 
Power Pocket Microscope or 140 Power regular size Micro- 
scope. These color corrected Lenses will give you excellent 
definition and may be used for Micro-photography 
Stock + 1037-N.... ee $3.00 Postpaid 
Consisting of Prism, Mirror and ‘Condensing Lens. These used 
together with Stock = 1037-N will make an excellent Micro- 
projector enabling you to get screen magnilication of 400 to 
1000 Power according to screen cease. 

Steck # 1036-N $2.00 Postpaid 


MISCELLANEOUS ITEMS 
Stock No. 


3016-N Pentagon Prism 
2024-N 10 Pieces Circular A-1 Piate Glass (Diam. 
31 mm.—for making ipner eeee 
4009-N Heat Absorbing Glass 4” x 
$23-N Six Threaded Metal Reticle Cells 
26-N First Surface Aluminized Mirror, 
Diam. 1'4” . 
624-N Neutra! Ray Filter, size 4 Ng 
22-N Inclinometer—Aircraft type. . 
704-N Lens Cleaning Tissue. one ream 
sheets) size 7'/.” x 11” 
1030-N 2” Diam. Reducing Lens. 
1031-N Perfect 6 Power Magnifier—Diam. 28 mm. 
2043-N Crossline Reticle—Diam. 29 mm.... ° 
1034-N a see | —.. : 
on above—$1 -00) 


TANK PERISCOPE 


Complete Set Mounted Components 


Have fun! Make a real Periscope. Use it to see over the heads 
of crowds, to see under water, to see out windows without 
yourself being seen, and many other uses where observation 
by “remote control” is required. Originally constructed for 
U. 8S. Army Tanks, set consists of 2 fine Periscope mirrors 
mounted in metal and plastic. Perfect condition. Only_ply- 
wood body frame is required to finish this exceptional Peri. 
scope. Set weighs 2%, Ibs. Overall length 6'.”, width - 
Would normally retail at $40 to $50. Stock 2 700-N 33. 00 
Complete Set Postpaid (Two Sets (four units) Special 
$5.50 Postpaid.) 


Price 


Order by Set or Stock No. * Satisfaction Guaranteed * Immediate Delivery 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 
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NEW TOOL READY 


War Industry's Handy, All Round Machine 


Wow Available 
To Home Shops! 


The world-famous Mead Band- 
sander—invented for and used 
by hundreds of war piants—is at 
last available to you for home 
workshop use! This remarkable 
machine quickly shapes, sands, 
carves and polishes wood, metal, 
— astics! Works ually well on 
side cutout openings or irregu- 
Y. lar outside odare. ae at laces 
no other can! Tilti table for 
es, tight ro bevelling, chamfering’ Rust-ena. 
balance—pe sweat proof top. Ball bearings. 
Saves time, labor, money on jobs 
practice. In PI in any home or industrial shop. 
“hang"—is a invaluable to home-craftsmen, 
makers of pat- 
plishment resulti terns. tools, 
dies, signs, cos- 
experience in ma game jewelry. 
The forged castings, forg- 
orna- 
is weighed a . radio gulcuE 
hickory handie—s and electrical 
* arts, stamp- 
the hend. Plumb ngs, etc. Noth- 
make the job ¢« ing else ke it. 
Sold on 5 Day 
That is why men w Trial, money PoulsHEes 
back guarantee, WOOD! METAL! 


Les, 
heve, for five genera , 
Fa ette R. Plumb Inc Circular Free! PLasTicst 
y : “* Cuts Fast and Clean... o pe 
Se Fil , Sendi 
ve wae ~ >. 


write for FREE circutar 


Send for free detatis i **the machine that 
azed the experts!"’ Rush a postcard teday 
for ci Circular, p tes low price, Murry! 


MEAD SPECIALTIES CO. 


41146.) Knox Ave. - Dept. 212. -Chicago 41, | 























. 350 ‘curs PER MINUTE 
Make money sawing wood. Use Ottawa—fastest cutting. Cuts 
large, small logs easiest way. Feils trees. One man operates. 
Thousands in use. Built to last with heavy, stiff saw blade. Pos- 
itive safety clutch control; uses power take-off any tractor. 
OTTAWA MFG. CO., 01201 Forest Ave., Ottawa, Kan. 


GEARS 


In Stock —Immediate Delivery 
Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago 
stock. Can also quote on special gears of 
any kind. Send us your blueprints and in- 
quiries, 

Send for Complete Catalog No. 220 


CHICAGO GEAR WORKS 


". Oakley Bivd. Chicago 42, 1. 


ARMSTRONG TOOL HOLDERS 


enabled American Industry to change 
to war production “over night.’ For 
they are the permanent, multi-purpose 
tools used by 96% of the machine shops 
and tool rooms. on lathes, planers and 
shapers—the tools used to make dies 
and jigs. to build production machines. 
They are the tools you will want for 








IL. 
try. ACE Tool Holders for home work 
shops 
ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 
AXES @ SLEDGES 3208 Frencisce Ave. Chicege 12, 0.5.8 











POPULAR SCIENCE 








GREAT ] 
MOMENTS ts THE WARI FOR XMAS, LON CLARK 


by GRAFLEX Radio's Super-Sleuth “NICK CARTER” 


gives Forecasters! 


Get your . : »: "*You're sure to please 


@ mon with o fine 


now — | 


THE WAR'S BEST PICTURES! Action-packed, 
thrilling, exciting—the photographs in this attrac- 
tively bound book are the best to come out of the 
war. The cover, in full color, shows the U. S. S. 
Missouri firing a salvo of 16-inch shells! You may 
have your copy by sending 10c, to cover postage, 
to GRAFLEX, Inc., Rochester 8, New York, or by 
asking your GRAFLEX dealer for a free copy. 
Write today—the supply is limited! 


GRAFLEX 


(formerly THE Fotmer GraFiex Corp.) LON CLARK solved his 


toughest case—“The Xmas Prob- 
lem”—with Forecaster gifts. It’s a 
finely made pipe that gives real 
smoking pleasure without demand- 
ing a premium price. That's just 
why so many Forecasters are going 
to servicemen . . . they too find 
real pleasure and relaxation in a 
Forecaster smoke. If your dealer is 
temporarily out of stock, it’s be- 
cause the armed services come first. 
Keep asking though! Once you own 
a Forecaster you'll enjoy it always. 
National Briar Pipe Co., Jersey 
City, New Jersey. 


ust press Kalk-Kord ‘ 

J into cracks and holes $] 50 
with fingers — it caulks and seals inside or out 
— stays pliable — non-hardening. SiR SHELDON 

The original caulking compound in soft, rope- in natural 
like form, Kalk-Kord has hundreds of uses around brior, $2.50 
the house. Keeps out drafts around window and 
door frames; seals and fills holes in walls, in wood, 
or plaster. It’s waterproof and can be painted 
over at once. 

Neat and clean to use — thousands of boxes 
sold to satisfied users everywhere. Packed in 
convenient rolls. Get your box today. 

Buy at your necrest Sears-Roebuck Retail Store 
or order by mail from Sears 


PRESSTITE ENGINEERING COMPANY 


3976 Chouteou Ave . St. Lovis 10, Mo 
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| 
When the service man wipes your-dipstick on a | 
clean, white AC Oil Test Pad,—and then shows | 
you the smear on the Pad,—se's showing you 
the actual condition of your engine oil. 

If the smear has a black, thick center; or if tiny 
black specks show up in the smear; there's dam- 
aging dirt in the oil. 

AC Oil Filters and Elements keep oil clean. 
Dirty oil clogs piston rings. Then, valves become 
sticky and carbon forms faster, causing loss of 
power. As your power goes down, consumption 
of oil and gas goes up 

So, whenever you have | 





your oil checked, be sure 
the service man shows 
you the facts of its 

condition—with an | 


AC Oil Test Pad. 
AC SPARK PLUG DIVISION 
GENERAL MOTORS CORP. 


LTERS 


SPEED FINAL VICTORY—BUY WAR BONDS 


WATCHES WANTE 





LVERPLATE 


j by Baush / 


NEW! 
7 
AMAZING LOW COST WAY TO 
PLATE GENUINE SILVER ON 
Models, Projects, Worn Fixtures 
Hundreds of uses for this complete 
Silverplating Outfit! New, patented 
electrified brush and concentrated 
compound of Atomic Silver work 
like magic. Easily and quickly, you 
can apply a heavy, permanent coat of 
Genuine Silver to any conductive sur 
face . . . on models, projects, silver 
ware, jewelry, etc. Outfit includes De- 
easer, Atom pound, 
attery Power-Pack, Nylon-Lucile 
Electrolytic Brush, Solid Silver 
. Leads, Connectors and sim 
ple Instructions in compact carrying 
case. All at amazing low cost! Small 
ship + charge collected on delivery 
OR + 
ONLY 


opt. 0-12" 
$[230 


369 NORTH A. AVE. 

CHICAGO 1, ILLINOIS 
has everything tools and light 
mochantaa weed aan an 35c 
Cleans Metal © Preveats Rust © Lebricates 2 oc. size 

At Hardware and Sports Stores 

& McCAMBRIDGE CO. 
Baltimore 23, Md. 
BROKEN OR 
USABLE 


—ail kinds, even Ingersolls. Highest prices paid for jeweiry 
rings, spectacies, alarm clocks, cigarette lighters, gold teeth 


etc. Cash mailed promptly 
Lewe's, Hotland Bidg.. Dept. PS, St. Louis i. , Mo. 


WINDOW SIGN LETTERS 


Por Store Fronts and Office Windows. Anyone can put 
them on. Samples furnished. Genuine gold and silver. 
METALLIC LETTER CO., 441 WN. Clark, Chicago 10 


EVERY SHIP MODEL ENTHUSIAST SHOULD 
OWN THIS BOOK! 


“SHIP MODELS 
ILLUSTRATED" 


The Tool of A 
elm ERY A) 





40° Below 








The ace of all ship mode! 
books. Pictures all types from 
Clippers to Corvettes. A quide 
to modeling. Close-up photos 
and detailed drawings Actual plans — and a 
glossary of nautical terms. Catalogue of kits 
and supplies included. Catalogue only — 10c 
Address Dept. 6 
INC., 29 W. 15th St., N. Y. C. 


f 


POSTPAIO 


MARINE moo" co. 


———___ __ — 








THE “POCKET-SIZE 


»MOTO-T00L MACHINE SHOP 


PUT THIS “WAR VETERAN” TO WORK 25%c0'r22” 


Now that priorities have been lifted, 
Moto-Too! can work for you. Moto- 
Tool owners daily discover new jobs 
that can be done more expertly in 
less time. In fact, new purchasers 
find dozens of uses in addition to 
those they had in mind. So great is 
the saving of time and labor with 
Moto-Tools, thousands of mechan- 
ics and craftsmen would find it dif- 
ficult to get along without their 
“mighty little midgets.” 


ONLY MOTO-TOO HAVE 
ALL THESE FEATURES 

A Model 2 Moto-Tool develops a 
speed of approximately 27.000 rpm. 
Weighs only 13 oz. Shaped to fit 
the hand. Sturdily built with 
shock-proof bakelite housing. 

A a for vibrationless opera- 

‘ \" tion. Uses 110-120 AC or DC 

o> current. 
¥ P D Sharpening 


“ 10 DAY TRIAL —Money Back Guarantee C Finishing 


READ MOTO-TOOL’S RECORD 
Long before Pearl Harbor Dremel Moto- 
Tools had won their spurs in tool 
rooms, machine shops, home workshops. 
Now they have the respect of every 
branch of the armed forces. And thou- 
sands of them helped establish produc- 
tion records at Genera! Electric, West- 
inghouse, Remington Arms, Ford, Nash- 
Kelvinator, Consolidated Aircraft, 
Douglas and others. 





FEW OF THE JOBS THAT 
MOTO-TOOL CAN DO FOR YOU 
2 Burring D Cleaning 
D Grinding D Routing 


Pte 
= D Cutting 








—— 


— 


MOTO-TOOL KIT 

Kit No. 2 with 23 

high grade accessories 

and Model 2 Mote- 

Tool, in hardwood 
$2 


case 3. 
Mode! 2 Moto - Tool 


Ask your dealer today about Dreme! 
Moto-Tools and Accessories, if he 
does not handie them, order direct 
from factory on 10 day trial. We 
Ship postpaid if cash in full accom- 
panies order. if you prefer to send 
onty 2. 

shipped 


0 Sanding | 
D Orilting 
= Mortising 
D Engraving 


Pe 
2 Burnishing 


a) 2 Iintaying 


OC Rasping 
0 Carving 
D Brushing 
OD Oressing 





WATCH FOR 





with one acces- 
sory $16.50 


THE RETURN 


MOTO-SAW 


Dreme! Moto-Saw . 


the sensational electric 


pe 
DREMEL MFG.CO. CREE) RACINE. WIS.usa feck, oe socn fe, me 











> 








*SHAME ON YOU... (, 

WASTING THE 

COUNTRY’S GAS AND 

OIL...WHY DON'T you 

INSTALL BURD GRAF-FLOX 
ou" 

| PISTON RINGS ? 








BURD “Graf-Flox” PISTON RINGS STOP OIL, FUEL AND POWER LOSSES 


and control oil. There are reasons behind this 
unusual performance: (1) Burd’s 30 years’ ex- 
perience making piston rings. (2) The controlled 
tension of Burd electric-furnace iron. (3) The 
exclusive “Graf-Floxing” process that assures 
self-lubrication. Mail the coupon today for the 
Burd “Graf-Flox” story and two free books. 


BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL. 


You don’t have to drive a pepless, sluggish car 
that steals gas and oil. You can enjoy new- 
engine performance . . . new-car gas and oil 
economy. If you install a set of Burd “Graf- 
Flox” Piston Rings you'll be amazed at how 
quickly they seat . . . compensate for any degree 
of cylinder wear .. . completely seal compression 


MAIL THIS COUPON FOR 2 FREE BOOKS 


BURD PISTON RING CO., Dept. PS, Rockford, Illinois 


Gentlemen: 

I'd like a FREE copy of your *‘H 
t keer my car in good working <« 
Record Book”’ fe Eee ping my mi 


Pe ich tells how 
Car Economy 


dy Handbook’’ 
jer. Also send 
NAME 

ADDRESS 


cITy 
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NEXT TIME SAY 


RIGHT STAR 


and you will get a 
FLASHLIGHT & BATTERIES 
famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


‘BRIGHT STAR 


FlasHuGH? *lasuuicHT 
Tie BATTERY 


BRIGHT STAR BATTERY CO. CLIFTON N. J 





Companion 
for yourleisure hours 


Make the most of those precious 
moments of relaxation. Enjoy 
them with the honest fragrance, 
the just-right mildness of Christian 
Peper Pouch Mixture. 

There’s down-to-earth satisfaction 
in “Peper’s Pouch,” masterfully 
blended from fine imported and 
domestic tobaccos in the Christian 
Peper manner, 


POCKET-SIZE PACKAGE 7) 5 
AT TOBACCO COUNTERS c 


Christian Peper-st. ai 
Sine Toi Semce 1852 





Pins, rings and emblems. Over 300 de- 

signs. seneet quai, Reasonable prices. ' 

Se * pk, rite pa ty med free catalog. W/ 
Arts Co., Rochester, N.Y. 


FRE REE!! nosy catavoc 


Over 1000 ee = Over 300 Photos 


Our new 40 page catalog is the “bible” of wide-awake model- 
ers. Hundreds models to choose from! Planes, engines. boats. 
jeeps, tanks, gliders, supplies, etc. Send for yours t 


AMERICA’S HOBBY CENTER 
Dept. $125, 156 W. 22 St., N. Y. 11, N. Y. 


by tt A and Peppy ‘Pal’ 
‘DU-ALL” GARDEN TRACTORS 
@1to9H.P. Circulars on request. Building 


more now—We supply repairs for all SHAW 
Tractors sold in our 42 years in business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts, powered by 2 H.P 
or wy air-cooled engine; or walking 
type Garden Tractor % to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 


SHAW MFG. CO., 5712 FRONT ST. 


Galesburg, Kansas 
668PS North 4th St.. Columbus, Ohio 











You ean see objects greatly magnified with 
the clarity and comfort of normal vision when you 


wear a Magni-Focuser. This new binocular magnifier 





provides third-di i l stereoscopic—vision. It re- 


lieves eye-strain—reduces fatigue—lessens the chance of | 
accidents. It makes all precise work easier, faster, | 


more fun! 


Let a Magni-Focuser help you—and your eyes. Avail- 


able in four different powers of magnification. Most | 
popular models $8.50 in U. S. A. Sold everywhere by | 


opticians and dealers in photographic supplies. If your 
dealer cannot supply you, write us for literature. 


EDROY PRODUCTS CO., 480 LEXINGTON AVE., NEW YORK 17 | 


MAGNI-FOCUSER 


Binocular Eye Loop 
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FLEXIBLE CEMENT 


the best news to homecrafters in years! 
* 


Just look at what this new product does! 


1. Bonds a wide variety of materials, 
such as: 

Wood Metal 

Wallboard Plastics 

Plaster Glass 

Fabric Enamel 

Leather Foil 

Felt Linoleum 

Canvas : Sheet Rubber 

Paper Etc. 


2. Can't Crack Loose: Casco keeps 
joints flexible—absorbs shocks and ex- 
pansions. 


3. Resists Moisture: Makes heat- and 
moisture-resisting joints in bathrooms, 
kitchens, etc. 


4. Convenient to use: Does not stain 
or discolor surfaces. It’s white! Non- 
inflammable, too! No heating necessary. 
Easy to work with. 


Get a large (2-0z.), 25¢ tube at 
local hardware, paint, or build- 
ing supply dealer's. 


CASCO 


FLEXIBLE CEMENT 


Also 1/2-pint, pint, quart, and 
gallon sizes. 


CASEIN COMPANY OF AMERICA 


Dept. PS-25, 350 Madison Avenue 
New York 17, N. Y. 








FAST-EASY-SOMO/ 


Chalk up the total-hours-per-week a service mechanic 
spends turning nuts—and you'll know why Snap-on 
speed-designed wrenches are the money-makin’est 
tools in any man’s kit. ~» Since its development of 
the revolutionary inter-changeable wrench principle, 
Snap-on advancements in wrench design have steadi- 
ly set mew standards in wrench speed, adaptability, 
power, accuracy. —»For every service operation 
there are Snap-on wrenches to do' the job faster and 
easier — Midgets and Ferrets to Heavy Duty and 
Jumbo — each with a wide range of ratchets, spin- 
ners, speeders and other handles to stretch a moder- 
ate wrench investment to a wide range of usefulness. 


Write today for catalog of more than 3,000 Snap- 


on tools for production, maintenance and service. 


SNAP-ON TOOLS CORPORATION 
8060-L 28th Avenve Kenosha, Wisconsin 


WAY-OW ——e 


-_ 
THE CHOICE OF BETTER MECHANICS 





| 











\6ia = FT. 


aN 
Thrill yourself and entertain your friends with 
uch heavenly sights as moon craters, Saturn's 
beautiful rings, comets. nebulae. and hundreds 
f interesting sights we guarantee you can 
see. A fascinating hobby for you. An ideal 
gift for that boy of yours. NOT A TOY 
a RFUL LOW-COST XxX orr 

Kit includes all coos parts needed to build this powerful 644 ft 
refractor, a 3° dia., 75° F. L. objective tens of high quality, 2 brass 
eyepieces of SOX and 100X ready to mount ester filter, diaphragms 
and building pian. New perfect lenses—not rejects. Remaining ma- 

terials needed are readily found for less than $2.00, 

SIMPLE TO BUILD TOO 

Imagine bullding your own telescope a dozen times as powerful as 
fine binoculars in an evening of easy educational work, and at one 
tenth the usual cost. Even a boy can do it with the easy instruc 


Hons included. UNBELIEVABLY LOW COST 
Now amazi Processes make possible a kit of 100X precision 
scientifically matched to peak performance, for the triffing 
€ $1.95 POSTPAID, check or M.O. Money-back guarantee 
m envelope now to 
235PS, NORTH HOLLYWOOD, CALIF 
2.00 currency we'll return nickel with kit 
Now. Don’t forget your return address We mail comme 
Mail tt now and have your kit in a few day Canada 5¢ ext 
Send postcard for FREE p= bullding pian and list of Guestand 
ing optica al values. _ 


If you enclose 


Make Radotek your buying headquarters for 
Radio-Electronic repair fd replacement needs 
Large stocks assure t. . 
soroctiens available 


Foret 


REPAIR CRACKED 
BLOCKS AND HEADS- 


External! and in n blocks, cy!- 
inders and vaive ports y— 2:3 and easily 
with LUSCO PLASTIC SEAL 
se ad I oy = your money 


money 
} toe fel full pint more ¢ ore than $ 3;®.. - 00 
ae for average repai: 
OHIO 


C.F. LUSK C€O., 4620 EUCLID AVE., CLEVELAND 


FASCINATING NEW PUBLICATION 


FEATURING: Animals. Antiques, Art. Aviation. Books, Business 
Opportunities, Chemicals, Criminology Fishing Guns Hobbies. 
Magic Mail-Order, Models Music Plastic Poultry, Real Estate, 
Sociology. Smee. qe. ete. Y Se. 
$2—Sampite Copy "25¢ 


inscription 
The » Classified ied News, Dept. PSB, Flushing, N. Y. 


FOR COUGHS FROM COLDS, 


cuts, aches, burns, sprains use TAYLOR'S O11 (Called Taylor’s 
Ol! of Life ever 80 youd. At your favorite store. 
35c, 75e, $1.50 
= C. Taylor Co., Inc., Fairport, N. Y- 


- MATCHLESS 


Genutne Gerstner Tool Chests have never been 
equalled in their better construction and finer 
finish, FreeCatalogf« pe Machiniswmend Soutmaners. 
4 eR TOOL 

St. 











UP-TO-DATE ON 
VENEERS 
LUMBER & SUPPLIES 


wa" 


wstthe pn YEAR'S 
eh Oe TO 


~ 


atthe 
eaten ail 
MASTER MANUAL 


Published by the leading 

wood workers, thetmont complete book over 
offered. More than a ea 

valuable information on lumbe 








PIERCE 
pute 


JEWELS 


ae Tox Included 
549" GAIN AVAILABLE! 


shock and dust-protected 


Hinge, bere 20 
Mailigaress De 
mousy orders 40 
THE HOUSE OF WATCHES 
430 Madison Avenue (49th Street 
New York, N.Y 


Complete Catalogue on Request 





PLEXIGLAS ond PLASTIC 


PLAS-TINT | 


is permanent, translucent. Brilliant 
red, yellow, blue. Mix to get other 
colors. Cold-dip from an instant to 
5 min. to get any shade. Easy in- 
structions furnished. Satisfaction or 
money back. Cash or Money Order. 
PLASTIC DYE & COLOR CO., 
1027 Race St., Baltimore 30, Md. 


LUCITE 





BLOWERS ¢Cooiins 


Wheels, 
burners. Complete tnstruciiong comes with each burn- 
er. A chance for return service men to start a good 


paying business. Wholesale 
PEERLESS SALES 4318 Sheriden Givd.  UINCOLH 6, NEBR. 





PAINT S 
Try it! See the Added Beauty ¥ 


With this NEW TOOL (not a brush) everyone 
can easily draw lines with paint, enamel, lacquer, 
etc. Used on autos, models, toys, games. imitation 
tile walls, cabinets, furniture, nee eum floors, signs, 
bulletin boards, sporting goods, home-workshop projects, etc. 

Send only $1.00 for someme tool for painting a 1/16” 
wide stripe, including adjustable guide. operating a Wy oe 
ete. Extra interchangeable tips for making 1/64” /32” 
3/64", 3/32”, and 4.” wide stripe lines—.50c toe cob 
orders—.25c extra. 


IPING TOOL / ONLY 
ote) 


POST 
PAID 


As easy to use 
as @ pencil 


Every Painter and Craftsman Should Own One 
Send for your tool and as many 
additional width tips you need today. 
Use it. If you are not satisfied that 
you can do better work, add charac- 
ter as well as beauty to your product 
or project, return the tool and we 
will refund your money promptly. 
Paint Dealers: Write for Uterature, ete. 


WENDELL MFG. CO. 


4234-A Lincoin Ave. Chicago 18, 1, 
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bearing, Shafting. Conversion Gas & Ot) | 





» z 
the GROOVE *-~’ 


_* correct for cleaning up both bottom 
and sides of beveled grooves is this “wheel” 
type Nicholson Cylindrical Shape Double 
Taper Rotary File (made in both Hand 
Cut and Ground types). It is also used to 
clean out large gears; and in the aircraft 
industry where, in Ground type, it is 
widely used for work on cylinder head fins. 


The uses of Nicholson Rotary Files, in 
their various shapes, diameters and coarse- 
nesses, are almost legion. They’re fast- 
working, time-saving, problem-solving. . . . 
And, bearing the Nicholson trade-mark of 
quality, they assure everything to be de- 
sired in the way of trueness, proper cut, 
expert hardening—and fine high-speed steel. 


@ GROUND type or HAND CUT (like 
above) — Coarse, Medium and Fine cuts; 
stock diameters %” to 146”. Catalog of 
popular shapes and Price List mailed to in- 
dustrial and training school managements. 
Files available at your mill-supply house. 


NICHOLSON FILE CO. 19 Acorn St, Providence 1, R. 1. 


(In Canada, Port Hope, Ont.) 








| us PROFESSIONAL PERFORMANCE THAT COUNTS! 


| () SKUSE), 


% FOR SUPER SHAVES! 

: ag Acclaime d : hed mes ! is Of 

eavor, PROFESSIONAL Blades 

lious shave men tu care G p pe 
ance today » PROFESSIONAL Blades 

Gita mie aha: uf Crow centershavi 

without scal/per prices or sk 

PROFESSIONAL Blades 


blade that gets f 


> OL felet: 
> 5 BLADES 
e FOR 





JOHNSON SEAHORSES 
ARE BACK -at 1942 Prices 


Every effort is being made to accelerate the present 
limited production to full schedules within the next 
three to six months. e As available, all Johnson Sea- 
Horse Outboard Motors are being shipped to dealers. 
Look for the name of your Johnson Dealer under “Out- 
board Motors” in your classified phone book. See him 
without delay and get your name on his list. 


we JOHNSON MOTORS, 500 Pershing Road, Waukegan, Ill. 


JOHNSON SEA-HORSES for DEPENDability 
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MOUTHPIECE TUBE prevents 
beckfiew of int 





CONDENSING CHAMBER traps end 
holds bitter ae end sediment 


Bowl 
doogn, Sint ane Eee Oe 4% 50 
REMOVABLE SECTION 


eoses thorough cleaning 
CHAMBER GUARD 
hors tobecce! fragments from bit Selected Brier 


= 
Kallen 


ROYALTON CROWN DELIVERS COOL, 
DRY SMOKING right down to the last 
puff of every bowlful. Its condensing 
well and other patented features, trap 
all acrid juices and saturated tobacco Potented 
shreds. Enjoy Royalton Crown; there is 


: . rhe HENRY LEONARD & THOMAS, INC., 
no other pipe of its type—in its class. 


OZONE PARK 17, N. Y. 





o 


Péck inside the average watch and you'll find a balance wheel 
with rigid arm (a) connecting rim (b) with balance staff (c). 
Shocks and falls find it unprotected — throw the full weight 
of the balance wheel onto the fine pivots of the balance staff. 
Result: pivot breakage — damage to sensitive mechanisms. 


The secret is the famous WYLER 
balance wheel, with flexible arm (a) 
connecting rim (b) with balance 
staff (c). Here, shock merely pushes 
the flexible arm toward patented lim- 
itation ring (d). Rim covers distance 
(e) and is cushioned by limitation 
ring — thus preventing pivot breakage 
— making for a lifetime of perfect performance! 
Get a WYLER INCAFLEX today! It’s the 
choice of men of action everywhere! 


WYLER INCAFLEX 


Che Only Shockproof Watch 


er with a Flevible Balance Wheel 


incaflex 


17 jewels * Sweep second hand 
WYLER WATCH AGENCY * ROCKEFELLER CENTER, NEW YORK 20, NN. Y. i dial « Stainless stee! case 











LDISSTON 


When buying a saw, follow the example of those who 
know saws best. Remember, Disston is the saw most 
carpenters use. Long experience with saws on every 
type of work, has proved to them that they can count 
on Disston Saws for faster, truer, smoother sawing 
and longer saw life 


Disston Saws—products of America’s foremost man- 
ufacturer of saws—are made of the famous Disston 
Steel, by highly skilled saw makers, to provide you 
with che finest saws that can be made 


Take care of your Disston Saws and they will con- 
tinue to serve you well. Many hardware retailers and 
saw repairmen provide a special saw sharpening serv- 
ice. They will be glad to help you keep your Disston 
Saw—or other quality make—in good, serviceable 
condituion 


More and more Disston Saws will soon be available 
As k your Hardware Retailer for the saw you want— 
“The Saw Most Carpenters Use’’—a Disston Saw. 


HENRY DISSTON & SONS, INC. 


1210 Tacony, Philadelphia 35, Pa., U. S. A. 
ASK FOR YOUR FREE COPY 


The Disston Saw, Tool and 

File Manual tells how to use 

and care for tools. FREE at 

your Hardware Store, or write 
[ tO us for a copy. 








Do a Getter Vag 


WITH ONE OF THESE 


EMPIRE LEVELS 


Smottest, most 


corners to tear pocket. Alum 
o” yall Hes Level, Plumb, 45° Viols. 
No. 26.. - nase 





Pose 
ALUMINUM LEVEL — No. 151 
Cast ond Machined, a Becvtiful Tool, with Patented, Re- 
movable Level and Vial. 
With 2 Plumb, 2 bovem, ¢ Ae 3 Viels. 187... 


24” 
Order EMPIRE ives from your loco! dealer. 
Write direct literature. 


EMPIRE LEVEL MFG. 


7075S. 6th St 





co. 


Milwaukee 4, Wis 


Repair your own 
N ELECTRICAL APPLIANCES 


= ith CHANITE Self-Welding ELECTRICAL HEATING ELEMENT 
Generous amount, instruct Destpa ants. Guaran- 


$1.00 
like it. = fore 360 on, $2.00 
CHANITE . Seuth Main, Fort Worth 4, Texas 


HANDY ELECTRIC TEST-LITE 


instantly Tells if Circuit is Broker! 


Electric trouble sheoter with hundreds of uses. Locates 
blown fuses, tests appliances, motors, spark plugs, electric 
1 cables, ete. Neon indicator glows 
tages fram 60 volte AC fo 650 volts AC 
‘ing. Complete instrecti 


periment. to 
50: action guarant a. Hy Nees or 
Ne-0-Lite Mfg. Co., Rockford, Ill., U.S.A. 


THE HOUR HAS STRUCK! 


This is the end of an age. A new civilization and order is at 
and. Learn the astounding facts of 76.000 years of human 
history Find out what has happened—what still lies ahead. 
Be prepared. 20c in stamps or coin can change your life. Send 
for LEMURIA THE INCOMPARABLE. illustrated. informative 
booklet on the New Order. 25.000th printing. Write today 
Be a Citizen of the New World 
LEMURIAN FELLOWSHIP—Dept. Q 
__118 Nerth Larchmont Bivd.. Les Angeles 4. California _ 


GAME SUPPLIES 
Club Furniture — 
Games 


Magic Cards Readers, Read 
the backs - Inks - Daubs - 
Poker Chips - Tops Flats - 
Layouts - Game Boxes. 


K. C CARD CO. Dept. 1223, W. Washington Bivd.. Chicego 7, iil, 


COMB-A-TRIM 
THE NEW QUICK TRIMMER 


Something New! Trim your hair with- 
out any experience. It's easy! The 
excess hair comes off smoothly and 
easily by just pulling trimmer through 
hair like an ordinary comb. Also re- 
moves hair from legs—armpits. Save 
on hair-cut bills Trim your 
own hair or the whole family's 
Send 58c and your Comb-A-Trim 

» will be sent at once 











——, OPFER 
Send $ 
Com ‘ae Tes *2 for $1 


COMB-A-TRIM CO. 
Deot. 3-1 











S Extra Blades 
(Year's Suppty) 25¢ 


1734 Carew Tower Cincinnati, O. 





NEW 


ECHOPHONE ec-1a 
RADIO RECEIVER 


Be one of the first to own this popular set for 
short-wave and regular broadcast reception. Order 
mow for earliest delivery. Many mew features! 
Covers entire tuning range from 550 Kc. to 30 Mc. 
(550 to 9.85 meters) in 3 bands. For 115-125 volts 
AC-DC. Automatic noise limiter. Built-in PM 


speaker. Complete with tubes. 
Net, F.0.B. Chicago $2950 


ALLIED RADIO CORP. 
833 W Jackson Bivd., Dept.7-MM-5, Chicago 7, Ill. 
(0 Ship ECHOPHONE EC-1A at earliest moment. 


Full Payment 
0) Enclosed $ Part Payment. Balance C.O.D. 


Send additional information on Echophone EC-1A. 
Send information on other Communications Re- 
ceivers and Time Payment Plan, without obligation. 
EOF 


Address — 
City 


6-Power Aluminum TELESCOPE $1 7 


eee eee eee eeee4 





This fine long range telescope Uringe 3e planes. moving ships, stationary 
objects miles away several times c *s handsomely finished, all 
aluminum construction, waterproof, Geaacoal and ge Has 
me ong ground 40mm. liens, easy to focus; cle powerful 
vision. Length closed, 8-in., open 15-in. Send $1.97 and we'll pay 
postage. Try for 10 days. Return for refund if not completely 
satisfied. Rush Order— Supply Limited. 
ORDE 


UTICA MAIL R CO., 923 Eagle St., Utica 3, N. Y. 


a.) ee ee Mice WO FLYING 
WH ACL ae SHELLS 


BUTTERNUTS, ENGLISH WALNUTS 








Keep your Plane Irons and 
Chisels SHARP as NEW! 


Unique grinding attachment 


insures a perfectly straight 
hollow grind on plone irons 
and chisels. Results in a sharp, 
keen, even-cutting edge. Adds 
life to tools — permits better 
and faster work. Enables you 
to de an expert grinding job. 
Easy to install and use. En- 
dorsed by home craftsmen and 
carpenters. Satisfaction guar- 
anteed — write for folder. 

READ-LEWIS MACHINE CO. 


391 Third Ave., Troy, N. Y. rect on receipt of $6.95. 
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these easy steps ={ 


NOW 
to modernize 
your home 


STEP (7)—INSULATE THE ATTIC 

Comfort is the first step in home 
modernization! Get more com- 
fort—and fuel savings by insu- 
lating your attic with Balsam- 
Wool—completely sealed, wind- 
proof and moistureproofed. This 
famous insulation is easy to apply 
between rafters to create an ex- 
tra attic room. 


STEP @ —sunp NEW ROOMS WITH NU-wooD 


Once Balsam-Wool is ap- 
plied, finish walls and ceil- 
ing with Nu-Wood—the in- 
sulating interior finish that 
comesin soft, glowing colors. 
Nu-Wood, too, adds extra 
insulation and hushes noise. 


STEP @-—New LIFE FOR OLD ROOMS 


If you’re tired of shabby 
wallpaper, cracked plaster 
and peeling paint, here’s 
quick relief! Nu-Wood In- 
terior Finish applied on old 
wall and ceiling surfaces 
gives you dasting beauty. 
Available in tile, plank, 
board and wainscot. 


—AND PLAN YOUR NEW HOME NOW! 

If you are planning a new home, make it more livable 
with Balsam-Wool and Nu-Wood! You'll get more 
value for your money—more comfort and 

beauty. For full information, see your 

lumber dealer or mail the coupon! 





r WOOD CONVERSION COMPANY 

Dept. 211-12 First National Bank Building 

St. Paul 1, Minnesota 

Please send me full information on Balsam-Wool and 
Nu-Wood. I am a Home owner (), Renter 0), Architect 0, 
Contractor 0, Student CO). 


GUARANTEED 
SEALED INSULATION 

















1. Cleaner, cooler smoke enters your 


mouth, because— SNA TUR 


2. Sensational filter whirl-cools smoke, M “a DICO 
collects flakes and slugs, absorbs juices. 
3. Replace filter when discolored. 
Don’t Tolerate Tongue Bite. Try Milder ey LTE RE D 
Medico Filtered Smoking. 
SMOKING 


PIPE 


*] 


with box ef 10 filters 





“63. 59% prefer filter pipe smoking*” PAMERICAN LEGION MAGAZINE SURVEY NO.2 “THE MAN WHO WAS GI Jor” 











Whether you want to enter the electrical feild as a fundamentats of electricity, electrical circuits, motors, 
profession—or whether you want te know more about transformers, electrical symbols, trouble shooting, etc. 
fixing electrical gadgets around the house, you witli —all in plain, simple, uenderstandabie language. Send 
find Practical Electrics 4 profitable investment. You $1.00 today tor a copy of Practical Electrics, the ready 
can find the right answers quickly. it gives you the reference book of electricity. 


AUTOPOWER, INC., 2118 PINE STREET, ST LOUIS, 3, MISSOURI 








Tungsten Carbide — the hardest metal made by man — 
carefully grownd on diamond laps, brazed into stainless steel hy 
6” handle for marking steel and other metals — for etching, aS 
marking, cutting glass. Cuts all directions. Easy to follow any 


N 
contour. In plastic case with pocket clip. * 5 Boh 
: RING COMPANY Sears Wem” / AAISSSES 





ust rub 3 or 4 strokes across 
“pipe threads. 1 spreads and 
tills threads when turned. 
jO Unatiected by air. water. steam. acid. gas. brine. etc. @ Lubricates and 
Pp | P E completely seals pipe joint threads. nuts. bolts. gaskets. turn-buckles. etc © concep rusting 
Joints easily taken apart. months and years alter applying © Withstands vibration. 
deflection. pressure @ Increases thread life © Contracts or expands with the pipe. 
Ar Good 
es mam Counters Joints can be disconnected and remade without having to clean the threads. Send 15¢ 


DEALERS INVITED ©) COPR. 1945 LAKE CHEMICAL CO., Dept. PS, 607 N. WESTERN AVE., CHICAGO 12, ILL. 
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seesesesesesn 
A SNAP TO START ied 


-0.K. 


SUPER ‘60’ 


a, Ce 


foe 


MODEL AIRPLANES 


Foe 


eseseseeeeea8es 
WHO'S THE WORLD'S 


me _ , ~ | WEWS PHOTOGRAPHER ? 


plant! Gives consistent flying power to 
mode! airplanes! A snap to start! Many 

exclusive design features including PAT é a a $ t 3 a # & a & % ‘a 
ETED PORTING for complete, instan- _ ‘ ‘ 
taneous scavenging TOP SPEED ito 
9000 RPM) Super ‘'60°* with coil, spark- 
plug, gas tank, condenser $24.00 at all 
model hobby shops 


FREE! Descriptive Brochure and 


* installation diagram. 


‘oni 


900. S STROKE 
DISPL 604 (Send stamped and addressed envelope) 


Wot, ot ess HERKIMER TOOL & MODEL WORKS 
HERKIMER (Dept. PS) NEW YORK 





de $1.50 

m ¢ ers 

oS ht in, seeseeeseseeeseens 
50. E lle aad wate ae 


$1 


1.75 * paid. 'G ea #2) > a = . 
: won 4, ~ sanpernone Why, it’s YOU ... You're tops on the greatest 
= MR . news flashes of all—the action shots of your family and 
friends. Ideal camera for your beat is Mercury I—so 
easy to handle it makes even Renguing-epees, clear-as- 
life color shots a cinch! 


For Tractors 


Makes wood sawing 
fast and easy. Can 1/1000-second shutter, 


cut enough wood to pay super-precision 
for itself quickly. Easily 
moved while attached. Big M ERCU RY II 
heavy blade. FREE details. ith a@ UNIVERSAL 
: OTTAWA MFG. CO. 
W-1201 Oak Ave., Ottawa, Kans. ESPECIALLY DESIGNED FOR COLOR! Color shots sharp 


in both background and foreground, at a fraction of 

i, Ly, 20 GENUINE PRE-WAR usual cost—with a fraction of usual guesswork—thanks 

PIPE CLEANERS to Universal’s war work in precision optics. Uses stand- 

Wy ard 35mm. color or black-and-white film cartridges. 

Hf you smoke @ pipe you'll be delighted with READY NOW-—ASK YOUR DEALER! 


these 20 genuine, pre-war pipe cleaners, so hard 
te get these doys! We'll also send you, free, 


emote | /V/VERSAL [AMERA 


ware °** FREE. Mail @ postcerd with your name and 


rath Sem mb A [DRPORATION 


LANE TOBACCO, LTD., 156 E. 42nd ST., NEW YORK 
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old Brad. 
and an EVINRUDE! 


@ Sure — you'd rather go fishing in a sleek 
modern boat — but it’s fisherman’s luck to 
find only battered old tubs on the best fishing 
waters! So you take what you get and like it. 


@ And after all it’s the motor that counts! \t 
means everything to have a motor that starts 
instantly,and purrs along smoothly and quietly, 
through fair weather and foul, on trip after 
trip and day after day. Such a motor makes 
a world of difference to any man’s vacation! 


@ That is the kind of performance you can 
expect from your peacetime 
. . » performance that, on any boat, bril- 
liantly reflects Evinrude’s 36 years of knou 
bow in the building of fine outboard motors. 
EVINRUDE MOTORS, Milwaukee, Wis. 


-EVINRUDE- 


OUTBOARD \ MOTORS 


new Evinrude 


BUY MORE WAR BONDS — AND HOLD THEM! * 





INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC ~ 


PLUGS INTO 
LIGHT SOCKET 


Victory Mode! Handiweid 
Arc Welder operates from 110 
volts, A.C. or D.C. current same } 
as other arc welders higher priced 
generates tremendous heat to wei« 
ali metais. Not a toy weider that 
uses carbons. but actually uses 
standard coated rods—sizes 
1/16” and 3/32 However 
due to Priorities a generous Xs 
supply of 1/16” rods only are w\ 
supplied with the welder 
Guaranteed not to burn out 
Repairs fenders, auto bodies 
radiators, machinery parts, et« 
Take Victory Modei Handiweid 
anywhere to job, operate right 
irom light secket. You'll find « thousand uses for this 
workshop Also im 
garages. factories tin shops, mechanics 
inventors plumbers te Orde a ‘**Victory 
Model Handiweid now ND NO MONE y We'll rush 
ene to you with r . helmet. operat: inetructions, aad aii neces- 
ary parts with the exception of a large jJar_and a emai) plese of ex- 
tension cord; these most everyone Pp Postman only $1.95 
vius a few conte. postage If not Geltghte return Victory Mode! 
Handiweld 1 ays from receipt and money paid for tt will be 


efunded po sommaeny, Rush your order now 
TS Dept. C-205, Cincinnati 26, Ohie 


ALARM CLOCKS 


New. practical home course. Just out. Makes 
interesting hobby— profitable too. Save money by 
doing your own repairing at home. Easy if you 
know how eee now only $1.00. Details FREE. 
Send poste 


THIES JEWELRY STORE, Genoa 5, Illinois 





GAS ENGINES IN STOCK 


The G. H. Q. miniature gasoline engine that 

really operates is available. Over 100,000 sold 

to date. 1/5 H. P. Complete with fly-whee) 

nd propeller. fuel. 15 accessories and full 

$20; with major accessories 

with coil and condenser only. $9.95 

bench tested and ready to run. Power 

for all models. Send only $1 00—-Shipped Col- 
ect COD. same da Send tor free 

trated Catalog of hundreds of hobby items 


GHQ MOTORS, Dept.SV125,P.0 Box 193, StationO.N.Y.11,.N.Y. 











KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 


If you have an excess of acids in your blood, your 15 
miles of kidney tubes may be over-worked. These tiny fil- 
ters and tubes are working day and night to help Nature 
rid your system of excess acids and poisonous waste. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
vaackache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
druggist for Doan's Pills, a stimulant diuretic, used suc- 
cessfully by millions for over 40 years. Doan’'s give happy 
relief and will help the 15 miles of kidney tubes flush out 
poisonous waste from your blood. Get Doan’s Pills. 
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tion. 
Ask 


Circular free. Price $3.50. 


P.O. Box 246-E1 


COMING oy \ SOON 


FEDERAL 
@ILLLLLy, ; 


“AMERICA’S FASTEST 
SELLING ENLARGER” 


Priced to Bring the FUN OF ENLARGING 
within the reach ef all 

The new Federals will be quality en- 

largers . . . and yet they will be pop- 

ularly priced. The new Federals will 

embody advanced mechanical and optical features, will 

require a minimum of experience to produce magnificent 


prints. Coming soon, very soon. Place your reservation 
with your dealer now. 


“ENLARGING IS THRILLING”... An Enjoyable Guide 


to Better Enlargements — “A volvable, 
understandable book’, says Sarra. “Laugh 
and learn when you read this bright new 
opus. Even a beginner can't miss’, says Mabel 
Scacheri, camera editor, World Telegram, 
25¢ at Camera Stores Everywhere 
or send 25c in coin, check 
or money order to 


FEDERAL MANUFACTURING & ENGINEERING CORP 


209 STEUBEN ST. + BROOKLYN 5, N. Y. 





HULL veaps tne way 


Driving again, you can depend on the MULL 
STREAMLINE AUTO COMPASS for road direc- 


Improved in performance and accuracy. 
your dealer for a HUiL—the leader. 


HULL MFG. CO. 
Warren, Ohio 





@ If you are interested in purchasing trailer 


axles, hitches, and other trailer parts, contact 
us promptly 


prints, $1.00. 


TRAILER AXLES, HITCHES, AND PARTS 


Complete house trailer bive 


Write for free literat 
HAMMER BLOW TOOL COMPANY, Dept. 0-4 WAUSAU, WIS. 





YOU PHOTO OA 











Send any size Photo, Negative or Snap- 
shot and receive 20 beautiful Christmas 
Cards with Envelopes to match. Like 
your Christmas Greetings 

PHOTO IS AN ACTUAL 
HOTOGRAPH. All origi- 

nals returned unharmed. Send only $1. 


COMPLETE 

20 SETS ONLY $]-0° 
PHOTO 8S TY CO., Dept. 131 

38 W. 334 St., New York 1, N. ¥. 








\V 
in on | 
dson Motorcycles are me 
We're concentrating on 
civilian 


Harley-Davi 
ir way to you! “ 
pe tion to meet unprecedente a. 
orn for “The World’s Champio o 
n 
cal ” Typical of letters from thouse z 
pope id rs, is one which says— I sa 
m did in the war. 1 
own.” And 


of eager ti 
what Harley-Davidsons , 
on't be happy until I ride my 
2 i to 
, rley-Davidsons 
pesigit” sais permit. Yes, fun - packed ly 
ene race meets, hillclimbs. 


4 
you just as | 


fast as 
ns, 

tours, endurance rw 
other thrilling motorcy 
our 
headed your WY -- - See = 

Harley-Davidson dealer 

— and MAIL THE COU- 


PON NOW! 


HARLEY- 
DAVIDSON 


ee > 4 ie ae at 
HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 


Please send free copy of 24-page ‘Enthusiast’ Maga- 
zine, filled with motorcycle action pictures and stories. 


cle events are 
ot be. 














HANDKERCHIEF TEST 


-\ 
s 


} 


PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “G00”—no matter 
how often you smoke it! 


HESSON GUARD 


MILANG 


a 





Foreign and 


| We specialize in high 





FORECAST THE WEATHER 


WEATHER DIAL, 
_ 





Diameter 5% inches 


A scientific instrument that gives you 
© more accurate prediction from the 
reading of your own barometer. 
Postpaid $1.00 in U. S. A. 
W. H. REDDING 


5105 Newhall St. Philadelphic 44, Pe. 


Domestic WOODS 


FOR HOME CRAFTSMEN 


grade Foreign and Domestic Woods, 
Veneers, Lumber, Plywood, Carving Blocks, Marquetry, Inlay 
Lines and Borders. Inquiries are invited. 


Send for free price list. 
W. C. GRIFFITH CO., Dept. Z 
16 S. Cerroliten Ave. Baltimore 23, Md. 





BUILD YOUR OWN MACHINE TOOLS! 
Blueprints $1.00 - Catalog FREE 


Dete! comm vetion Blueprint on 6 Lees mete! ond wood «ort ~~ 
took powped tor $! 00 inciudes promt: for lees 10 
Milling Mochine, Drill Press, View, 16° Band Sow, 6 
© sem fm shed costng: ovolobie tor these took seve up to BO 
of comperebie new too! cont 


Srope 
morte: Plow 


Wieemened 12 page Cormieg cent bee oth Bheprnt Oder —tener tes 
To lees oe WETTE TODeT 


LEWIS MACHINE TOOL Co. 
0. Bex 116, Ste 4.OEPT D-25, LOS ANGELES 31, CALIFORMA 





STUDY AT HOME for PERSONAL SUCCESS and 
LARGER FARNINGS. 36 years expert Instruction 
over 108 OOO students enroltied. LL.B. Degree 
@warded. A!\ texts furnished. Easy payments. Send 
tor FREE BOOK —‘‘Law and Executive Guidance’’ 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 60-S, 646 N. MichiganAve., Chicago 11, 111, 


xx Plastic STOCK & KITS ** 


PLEXIGLAS SHEETS: New, per square foot, following 
thicknesses; 1/16" $1.60; %* $2.00; 3/16" $2.25; %* $2.75; 
%” $3.75; %° $4.75; %° $7.50; 1° $9.50. 5% discount on 
orders over 5 square feet and 10% over 10 square feet 
Other Plastic Supplies. PLASTIC KITS: $2.00; $5.00 and 
$10.00 each. We pay shipping charges. Send Money Order to 
PLASTIC SUPPLY CO. 
2618 St. Louis Ave. *x*x* * 





St. Louis 6, Mo 





YOU NEED THESE CRAFTSMAN’S TOOLS 


SUPER DRILL GRINDER 


Sharpens round shank drills from 
3/32” co 1 1/16" diamever. Grinds 
Old Drills like new en 4 different 
drill point angles. Grinds Short, 
Medium and Long Twist Drills 
from 1%” up to 11” long, for 
hand of power grinding wheels. 


Grinds your drills like factory in 25 seconds. 
Gives perfect center and clearance. Saves 
drills, ume and money. No shop should be 
without the Super Drill Grinder Guaranteed 
to do the work or money back The Griodes 
that gives a round pom! 


Only 
$995 


POSTPAID 


SUPER ARBOR 


(PATENT PENDING) 

A combination drilling of grind 
ing wheel attachment 
motor shafts. Will ake grinding 
wheel with I“hole on shaft and 4” 
bole on small end. Extension can be 
wsed for rag of wire 
"9 wheel, or % 
rn, drill chuck which holds 

. drills from No. 60 tw 
70,000 NOW IN USE! %” in diameter. Right 


band thread only 


, 24-thread 


SUPER HACKSAW 


AND FLAT DIE FILE HOLDER 


For ** 





The too! with 100 uses! Holds broken hack- 
saw blades — used by mechanics, electricians, 
plumbers, auto mechanics, hobbyists and re- 
—- Perfect for all -‘round Only 
ousehold needs, ideal for difhcult 
close-quarter work. Nothing like 95c 
it for tool and die men. Price, 
without saw blade. POSTPAID 


CRANDALL MFG. CO. 


1512 West Slauson, Dept. FB-12 
les Angeles 44, California 


Price Only 
$]50 


PosTPaiD 




















CONVERT YOUR LATHE INTO A 
PRECISION MILLING MACHINE 
IN LESS THAN THREE MINUTES! 


Costing a fraction as much as a standard 
miller, the Globe can perform practically 
any milling operation, using your lathe 
motor through headstock as the source of 
power, and employing ali the speeds and 
feeds of the lathe. 

Siet Cuttong and Many Other 

Cuttng Keyways Miliag 

Operations 


AUTOMOTIVE REPAIR MENI 

A profitable source of new revenue is open 
to you with the Globe Miller in the trueing 
of truck and passenger car brake drums. 
For example, it increases the swing of an 
11” lathe to 19”. large enough for truck 
brake drums. Write for particulars today. 


USED EXTENSIVELY BY U. 5S. GOVERNMENT AS PART 
OF MOBILE REPAIR TRUCK STANDARD EQUIPMENT 


LATHE OWNERS 





GLOGE HEAVY OUTY 

| 88D TURRETS —Adspu 

ble w any lathe 4% 

m crevel Precision bust 
7 Rugged construction 


BORING 
BAR 
HOLDERS 
AND 
BORING 
BARS 
(Formerly 


known as the 
‘Clayton"’) 





Mr \ } Teyter of Leto 
Pe na tpl SEND COUPON FOR INFORMATION’ ON HOW YOUR 
ons Ge 1088 LATHE CAN BE A PRECISION MILLING MACHINE, TOO 


MHLER Ue & aearly 





OUTSTANDING FEATORES BORING BAR HOLDER: 

Duplicate Operati 
Boring Bar Holder can be removed from 
lathe without affecting Boring Bar setting 
Identical set-up may be retained for later 
duplicate operations 

Save Set-up Time 
Bars can be changed, tool bits raised or 
lowered, distances lengthened or shortened 
between the too! bit and the body of the 
holder—all without disturbing _ align- 
ment of the holder with the lath 


Bar of any fractional size (within 
capacity of Holder) is instantly centered 
and clamped without sleeves or fingering 
adjustment of center post. 


GUTSTANDING FEATURES GLOBE BORING BAR: 
\” calibration markings assist settings, 
minimize vibration, permit heavier cuts. 


Send Coupon for Free Bulletin and Prices. 








PRODUCTS BAN VCACTURING co. 
3380 ROBERTSON BOULEV OS ANGELES 34, Cau 


GLOBE 





every day end tnd many 
tome sewemg wens for ui 


IMMEDIATE 
DELIVERY, 


See your dealer 


GLOBE PRODUCTS MFG. CO. DEPT. A-4 
3380 Robertson Bivd., Los Angeles 34, Calif. 


Send me bulletins on: 
| Globe Miller Globe Cross Slide 
() Globe Heavy Duty Bed Turrets 
My lathe we (mooEy (SwinG) 
it has power Hand cross feed. —- Equipped 
with telescoping taper attachment — yes) noU -? 
Lj Globe Boring Bar Holders 
O Globe Milling Vise and Dividing Heads 





UAake) 


NAME 
ADDRESS 
ciry 











———S_S 


v_OCO oT Re 
ee ae aoe ee 

















Big Demand for Wood! Prices Never as High! 
QUICK PROFITS with 








FELLS TREES e SAWS LOGS 
Buzzes Up Poles and Limbs 


Unbeatable combination! 3in 1 machine. Does ev- 
erything you need fast and easy. You can turn wood 
lot into cash quickly and profit by present high prices. 


USE ENGINE FOR BELT JOBS —When not saw- 
ing wood, use the engine to grind feed, pump water, 
etc. Pulley furnished. 


THOUSANDS IN USE EVERYWHERE 








Speed Up Production 
Thousands NOW making more money with an 
OTTAWA LOG SAW. You can beat the labor 
shortage with this powerful machine. Saws the human 
way, only many times faster. Starts easy in any weather. 


350 Saw Strokes per Minute 
Air cooled motor—a blessing in winter. No shut-downs 
or strikes. Many exclusive OTTAWA features. Uncle 
Sam needs you to help relieve the nation wide fuel 
shortage. No priority needed when you buy an 
OTTAWA. Plan to get yours at once! 


“My 6 H-P Ottawa is a mighty mag- 

What Users Say net of power and energy. It is a" 

ways ready to work in any kind of weather and makes log 

sawing a pleasure. It is easy to operate profitably and eco- 
nomically."—Edward Androus, California. 

Write today for your FREE copy of the 

fo Big Ottawa Catalog. Contains complete informa- 

& ition of the “6” and other Ottawa Saws. 


OTTAWA MANUFACTURING COMPANY, 1201 PINE STREET, OTTAWA, KANSAS 





Ca6im PLAN BOOK-*2°8 1. 


HEALTH and FUN 
for YOU, whether in 
Sunny California 
or Rugged Maine 


@ A multitude of ideas 


« 
: Pe tic « 
FOR EXTRA WEAR a 
built-in furniture 
, for yw. boats 1 
and floats 


docks 
AND EASY FIT” @ Compicic drawings BUILD-VYoUR-owN 
and lumber lists Tor a xt season's 
bulld-your-own $500 he althfut fun, now! Send check 
cabin or $2500 2-bed- oF a order today. 
room cottage. Copyrighted "45 W-P-Co. 


* A reputation is hard to WOODBECK PUBLISHING COMPANY 
get and easy to lose. ; GRAND RAPIDS :+ MICHIGAN 
That’s why the Carhartt 
family of overall makers 
has jealously guarded 
the quality materials and 

. . | an Lect Bester for Laer Doe pace 
workmanship of its work wonk GARMENTS AND SPORTSWEAR \R. Pleas- 


ant work 

mand daily from millions of war workers. W 
garments. supply everything required. Write at once for 

FREE Outfit. 


if you've never worn nang eseny 1219-sevessees Sept ao, em Chicago, 1. 


Carhartts before, ask for Ned-cheinking, full ext, | 
them by name and get able ond eactauth en | ILLUSTRATED COMIC 
BOOKLETS 


clusive eyelet ventilation. 














the kind of comfortable , 
fit, extra stout reinforcing, ample cut and su- 1, WEST POCKET SIZE aes 
sovorsedbocklate rat for 8 


perior wearing qualities of Carhartt sanforized | 
Master Cloth that pay out in bed rock satisfac- | per. No > E'S. $'D. D. orders. Send 5, Send 


tion and economy. Gaayico Soot ha ae 
. . O., New York 1 





At the Better Dealers Everywhere 


HAMILTON CARHARTT OVERALL CO. 


Established 1889 ARTHRITIS - NEURITIS - SCIATICA 
Detroit Dalias Why continue to 


Atlanta Corhartt Park, Ky. 





cece ELECTROPLATING 


The business of tomorrow. Learn this interesting, profit- 
able business. Hobby or full time. Postcard brings full 
details, FREE. PLATER HYDE, Dept. 8, P. O. Box 176, 
National City. Calif. 


SEE how much MORE you can do with @ 


WOSART Simpl MM ALL 





There's oll the difference in the world in Hebert 
"Simplified" Arc Welding ond just plein old erc 
welding. It's the extra speed . . . better contro! of 
the orc ond greater ease with which you weld, that 
mokes Hobart the choice of operctors the world over. 
wosaat AC ““Multi-Range’’ Duval Control, Exclusive Remote Con- 
Trenstormer Tppe trol, Pelerity Control and Exceptional! Stabilization ere 
Are Welder jvst @ few of the mony reasons why Hobert is the 
MOBART fostest selling orc welder on the market todey. Ask 
360 Amp for @ complete Arc Welder Cotelog . . . it's FREE! 


Portable Electric 


Are Welder , . HOBART BROTHERS CO. Bex P-125 TROY, OHIO 





POPULAR SCIENCE 





Remarkable 


Now—with this exclusive new principle—you can 
eliminate the “dark spot” from your flashlight beam. 
Amazing ncw FLOODBEEM flashlight, with Dia- 
mond Facet Reflector, gives all over pure white 
light. Costs no more than ordinary flashlights. See 
your dealer or write direct. The General Detroit 
Corp., Dept. 12-F, 2270 E. Jefferson, Detroit 7. 


"ove DRILLS AS GOOD AS NEW 


Saves = and Money Anyone can PAYS 
do expert drill ormaing ‘with this sim- 

ple-to-use drill grind 

ing attachment, Fits 

on any bench grind- 





lose their temper and 
crystallize. 
Get this 


SENT ON TRIAL Sedine Rite” 


Way Sharpener on trial, test its 
superior — Write for FREE 
literature toda 


T&H Mtg. Co. 811-E, East 3ist, Kansas City 3, Mo. 


Balance 4°'1 9 Base. oo 
Metric of Aveirdupeis r 55, 


hae bed TE 
Apparatus sent for 75 cents. Catalog listi 
10.000 chemicals, drugs, minerals, etc., 
1700 scientific books - t for 25 cents. 100 sel- 
entific hooks a cen 
ey U ‘MATERIALS co. 
7317 Vincennes Ave. Chicago 21, it. 





— 








Just drop the Elden Electric Woter Heater inte woter, plug 
inte omy light socket ond you will have steaming het woter 
in 3S minetes! 
ideal fer sheving, beby's both, boiling water or sterilizing 
instruments Thevsands in use im hemes, conages. trailers. 
hunting lodges. refreshment stonds berber stheps, dentist s 
offices and eon the farm 
4 complete with 6 ft weterproot imswiated all rubber 
cord ond plug Send check or money order today 


ELDEN PRODUCTS CO. oritcir rSicnoss 


Plexiglas, Lucite, Boke- 
lite, Lignolite, Luma- 
rith, Ethocel, Cellviose 


Acetate now available in sheets, tubes, rods and strips. Fine 
assortment of sizes. No priority required. Cements, dyes ond 
other plastics supplies, tool Send 10c today for complete 
Catalog! 








11-A 


CARMEN-BRONSON CO., Dept. 
Vernon, N. Y. 


165 E. Third St. Mt. 








12 of woeds in 
UNEQUALED B BARGAINS in Imported and 
can woods, supplies. Send only 10c to 
cover postage and Nandi ing. Jf, f~+ 
holding this catalog —send for revised sheets. 
CRAFTSMAN WOOD oe co 
2728S. Mary St Gest. 6-64. Chicage 6, @ 
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HANDEE IS THE PRIZE GIFT 


Give a Handee this year to your son, 

dad, friend—give one to yourself! It's 

not only a tool, it's a hobby, e new 
outlook! Satisfy that urge 
to create. Know the thrill 
of turning out profession- 
al-looking projects. With 
the HANDEE you can 
make beautiful gifts or 
things to sell—ship, train 
and plane models, cos- 
tume jewelry, wood carv- 
ings, puppets, initialed 
tumblers, engraved trays 
—articles of every de- 
scription. 





TOOL OF 
1001 USES 





A toolshop in your hand! The 
original hand tool and today's 
finest, HANDEE grinds, drills, 
cuts, carves, cleans, sanas, 
Saws, sharpens, engraves. 
You'll like its speed, its 
smooth performance. Perfect- 
ly balanced, fits your hand, 
it’s fascinating, modern! Wt. 
120z.AC or . 25,000 r.p.m. 
Postpaid with 

7 accessories 


GET A GOOD START 


GET THE HANDEE KIT 


HANDEE Tool and 45 most 

popular accessories, in 

handsome, compact, steel 

carrying case! Set includes 

steel cutter, drills, bristle 

brushes, polishing wheels and 

points, rubber disc, drum sander and bands, 

mounted wheels, Speed Oil, sandpaper discs. 

You'll be amazed at what you can accom- 
plish! Complete, postpaid. 


$25.00 


ye YR 

We Girr SELr OR A FRIEND.-:- 

TOF a LIFETIME | eS 
WEW! accessorRY CASE 


Tool owners have been wanting 
it for years! Sensational assort- 





ment of finest quality, time- 
tested accessories for use on 
any portable tool; packed in a 
steel, hinged-top carrying case. 
IMMEDIATE DE- 
LIVERY. Postpaid $25.00 
(Handee Tool not included) 








ORDER NOW! use mis couron 
P< Se SUE me se SR 

CHICAGO WHEEL & MFG. Co. 

1101 W. MONROE ST., DEPT. PO, 

CHICAGO 7, ILL. 


t Send me () HANDEE TOOL () HANDEE KIT () ACCES- 
SORY CASE. Remittance enclosed. [) Send C.0.D. — Send 
| 64-page Catalog. 


for FREE 
Catalog 


(PLEASE PRINT) 


EE ERS EER PARLE ee 
Wee ee es see es ee ee ese 
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isc RAIN-MASTER 
“Dead - Locker” 


BLADE SNAPS ONT 
STAYS PUT< 


CAN'T FALL OFF 
__ CAN'T BLOW OFF 


(A wor-born invention—by ome ae 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them— Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS 
MAKE JOBS 


After all, it’s your car to protect. So 
you remind bim.Get RAIN-MASTERS 
.. patented features... original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 


THE ANDERSON 
Established 1918 
GARY, INDIANA 


~‘ 








COMPANY 





Ribbed with Steel 

these regged WORK-HANDLERS 
Protect and Save 

a my 

ah. oe give max- 

imum and service 


in handling sharp-edged, 
Tough, jagged parts or mate- 
stampings, cast. 
ete. They save time, speed work, save hands. 
your need? Over 4300 proved saf' 
aprons, leggings, etc., in Steel-Grip 
. Used by big industrials since 


, scrap, 
what's 
mitts, 
1910, 


INDUSTRIAL GLOVES CO. 
6562 Gartield Bivd., Danville, iN. 
(im Canada: Satety Suppty Co., Toronto) 


AMAZING MYSTERY 
is == BUTTON 





Telepbone— 
fier —Detect! this batton to of 
“amit conversation to apother ean oe 2- 
P 


im dosens of 
Er cia to fesoesd oes 
Electronic Products Company 
ldeal Git? for 
NV Your Service Man / 
Heavy 10K Solid Gold 
ay I that your 
ear and 
piaihiy a th that he is 


a Veteran our 
Forces of World War il, Pe 
in all sizes. We pay postage and Fed. 


soar fs Co Ee 


Send ter Circstar of of Service” 











ndoiph St.. Chicago 1 





guito 
your 


aes fad L sake a 
MICROSCOPES cscien NIFIC INSTRU 


: t E 12 : Men 
3 cptater NEWEUSED $4 Meo 
BO vow SOLC exchaness REPA eiae : 
<a end for FRE LIST 
NATIONA SCIENTIFIC INSTRUMENT CO II9CHAMB 8 
you 


Why worry and suffer 
longer if we can help you? ABOUT 
a Brooks Patented Air 
Cushion. This marvelous 
a ey for most forms of 
ucible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security. re mad and 
night—at work and —— it 
costs you NOTHING. Thousands 
happy. Light, neat-fitting. No hard } or springs. 
For men, women, and children. able, cheap. 
on trial to prove it. Not sold in stores. Beware 
of imitations. Write for Free Book on Rupture, no- 
risk trial order plan, pe proof of results. All Cor- 
respondence Confidenti 


Brooks Company, on State St., Marshall, Mich. 


SIGN EASILYs*>EXPERTLY 


PAINTED: LETTER PATTERNS 
SHOWCARDS Sandee 





RIES 





‘omeaes Si. 
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MENTS 


FOR MAN WITH CAR 
NO BOSSES- you’! be your own 


boss—go and come as you like. 


NO LAYOFFS-y u’ll have a big¢ 
pay job as long se you want it. Those Furnace Leaks 


NO STRIKES-y out! be workin 
gz 
for yourself in a pleasant, in- Waste Fuel... with 


teresting, healthful job ws 

Use Your Car as McNESS Stop Y 

STORE ON WHEELS- 

Serve a rich trading area regularly SMOOTH “ON 
with popular line of quality home 

and farm necessities. Easy to estab- 

lish big volume, permanent business - 

now. Make more money than ever ; TOP up leaks and cracks 
before—We'll help you start. Write 
today for McNess Dealer Book—Tells 
all about this wonderful opportunity 


in your heating equip- 
ment and save precious coal 
or oil—prevent the discom- 


—no obligation. Write today. | " forts of a furnace break- 
THE McNESS COMPANY 2 down in winter weather. 

151 Adams St. wwangaet, | Ill. } Seal leaks in boiler, tank, 

piping and radiators with 


SMOOTH-ON No. 1 sold i 
-Oz., ° an . 
DRILL-INDEX : & compos’ ® comtainers. By handy Smooth-On No. 1 





container for hardware stores. 4 
ndexing and filing twist drilis. Eliminates searct Iron Repair Cement. No 
Made entirely of steel in nine sizes > 


dealer or write to experience needed, no heat required. Smooth-On 


436 Foot Schuitz oy — oe, Paul 1. Minn handles like putty, hardens durably Besides stop- 


SHEETS, ops. Dip ping leaks and sealing cracks, Smooth-On tightens 
1 UCI I E ee ee Goan loose handle S, knobs, casters does countless home 
PLETE SUPPLIES. repair jobs. 


Prices, complete instructions, FREE. Lucite sample 35c , : 
MAURICE LANNON, P.O. Box 686, No. Hollywood, Cal. | Keep a can of Smooth-On handy—get it at your 


neighborhood hardware store. 1l%-oz., 7-oz. and 


The basic ““know how” for the larger sizes. Inexpensive—does not deteriorate. 


metal-cutting =~ 1 | FIREE tome Repair Handbook 


lathe operator 





| 


Shows, with pictures and sim- 
plified descriptions, all sorts of 
Not a“shop kinks” book but repairs any householder can 
an easy-to-read, easy-to-un- make. 40 pages. 170 diagrams 


derstand textbook that starts 
> ‘ 
at the beginning and goes Pocket size. Handy index 


thru each standard lathe op- Send coupon for your copy 
-ration. 
oe ——-=SIGN AND MAIL TODAY=—— 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipow Ave., Jersey City 4, N. J. 
“The Care and Operation of . » Please send me a Smooth-On Handbook 





a Lathe” (2nd edition) is a 
book every home craftsman 
should have. Over 100 pages, Address 
224 illustrations and charts 
Bound in enduring dark blue 12-45 
fabricoid. 75c postpaid. Send 


seaeee AREIIES: Doit with. SMOOTH: ON 


4268 N. Knox Ave. Chicago 41, U.S.A. 


Name 
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are vou LUCKY? 


If you are, you might find your 
iccsleunde aler hasthis Moss- 
berg automatic, Model 51M. 

We're trying our best to get 
dealers supplied and to keep 
them supplied, but they're 
snatched up like hot cakes. 

So, if you're not lucky 
enough to get one immedi- 
ately, be a ttle patient and 
you ll be awfully glad you 
waited for the automatic that 
“has everything.” 


Shoots as Fast as You 
Can Pull the Trigger 


Uses .22 cal. regular or high 
speed Long Rifle. Capacity, 15. 
—~ Hooded ramp front sight 
~ has 4 attached in- 

serts. Rear sight 


497" 


($23.55 
West of the 
Rockies) 


has screw adjust- 

ments for windage 

and elevation. New $100 

hinged, micro-click peep sight with 
44 min. adjustments, as design 

e and supplied to U. S. Army. 

enious, new-design safety. De- 

chable swivels, non-breakable, 

pa plastic , wig t guard. 

Walnut finished, oil-ru Bed stock. 

And these are only 4 few of its out- 

standing features! 


Send for catalogue 
0. F. MOSSBERG & SONS, inc. 


58712 ST. JOHN STREET NEw ‘waven 5. CONN. 


BENJAMIN ae 


ORDERS NOW ACCEPTED PISTOLS 
EARLIEST POSSIBLE DELIVERY REALLY ASSURED—ACT NOW! 


Order Latest Models Genjamin Air Rifles & Genjamian Air 
Pistets at once. Send for our free iMlustrated folder and com- 
plete Specifications teday. Benjamin H-C Pellets are available. 


BENJAMIN AIR RIFLE CO., $11 MARION ST.. ST. LOUIS 4, MO. 


AIR 








PID 


PLATING 


EQUIPMENT 


Has contributed to nearly every major wartime develop- 
ment ond is now being made ovailable for civilion use. 
See your deoler or write for catalogue. © BRUSH PLAT- 
ING KITS © SMALL TANK PLATING UNITS © SPECIAL 
HEAVY DUTY PLATERS © Complete kits {less batteries) 
ot $1.50 per kit and up. ly g d! 


RAPID ELECTROPLATING PROCESS, INC. 
1414-B South Wabash Ave., Chicago 5, Ill. 




















RAFTER LENGTHS. A new vest pocket book for the carpenter, 
estimator. Gives lengths. Side cuts, Plumb cuts, Deductions. 
Por all your rafters to ft any building from one inch wide to 
forty feet wide. Gives the numbers to cut on the square. Also 
gives degrees for same cuts for Radial Saws. All standard 
pitches from %& to %» are given. Just open book to pitch p we 
and there in plain print are your lengths. side cuts. ete Am 
one who knows what a jack rafter i« can frame a roof correc ty 
if he has this great book. Price one dollar, prepaid. 
BUILDERS’ ToPICcs, Soot. s. Med. Arts Gidg., Seattle 1. Wash. 
Original teachers of the square in five easy lessons, by mail. 


Send for FREE list of plan books —Kamp Kabins to Mansions 


TELESCOPING MEASURING TOOLS 


«++ Measure All Holes, Slots, Etc.—5/16 Inch te € Inches . 
Gives You , +i 
FINISH YOUR OWN SET OF FOU 


Only $995 C.0.0. 


Sine Voust Sonat estat Cher e 
PART OF THE MACHINE WORK ALREADY DONE 
LATHE AWonk NECESSARY TO COmPL “Ce No special . M 
required Threeuing.. Knur ling @tc.. already done. Kit includes all 
Material (part machined): simple drawings. and detailed instructions. 


Ris dtbat best shes bose unset Bivd.. Los Angeles 26, Calif. 
GUNS & 
SWORDS 


Are you a collector? & peme and rumpus room decorator? 
Your treasure hunt ends in our catalog listing over 1700 
authentic items including old pistols, swords, knives, armor, 

o. mit %, our 145-page illustrated catalog, send 25c to 
LS, Box PS, 860 Lexington Ave., New York 21, N. ¥. 


FRANZITE GRIPS\. 
Modernize Your Gun! E GRIPS, wa\ 


Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard. 

Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 


SPORTS, INC.,(Mfrs.)5501 Broadway ,Dept.$-12, Chicago 40,11. 











SIMPLE 











BLACK on WHITE for BETTER SIGHT 





ia ie a OL a ee OL OL LF, 
Wy Er ACE Steel Tapes have black graduations on a crack-proof 


white rface. Easy to read in any light, 


ents with fewer errors 


from any angle. 
Designed for hard service. 


Faster 
Resists 


n from rails, pipe, rocks, concrete. Protected against rust. 


KEUFFEL & ESSER CO. 
EST. 1867 





WYTEFACE 


EASURIN 


sTEEL ™ 


SAN FRANCISCO 
MONTREAL 


PMA asa NEW YORK - HOBOKEN, Ni. J. 
CHICAGO « DETROIT « ST. Louts Lees 
+ LOS ANGELES 


Drafting 
Reproduction 
Surveying Fen ipment 
and Matrriais 
Slide Rules 
Measuring Taves 


POPULAR SCIENCE 





"Your Hy-Flect Glass-Beaded Screen 
de an Astonishing Difference...’’ 


A comera fon writes us: “Just for fun, today we tested 
some of our colored stills and movies simultaneously on 
an old screen and a new Radiant Screen — moving ihe 
imoge bock and forth from one screen to another. The 
improvement in depth of colors and clarity of detail on 
the Radiant Hy-Flect Glass Beaded Screen was so notice- 
able — thot we all agreed that to see our pictures at 
their best, we simply had to use a Rodiant Screen . . .” 


letters of appreciation of the many new and exclusive 
features of Radiant Screens reach us daily . . . and ex- 
Send for FREE _ plain why the swing is to Radiant Screens everywhere! 


Book on Projection 





The Radiant Screen here 

Mustrated is Medel DS — 

portable, sturdy, compact, Mail coupon today for FREE 

easily set up, quickly ad- copy of 32 page illustrated 

Justadie. a book By = of good Pro- 
any ection.”’ Gives complete 

The Radiant Line Inciedes y information on getting 

@ complete range of wall, - best pi results. 

eclling and table mod- i Alsoforfreecirculargiv- 

@is in sizes 22° x30" ingspecifications, prices 


te 20 feet by 20 etc.of Radiant Screens 
for all purposes. 


RADIANT 


BETTER SCREENS FOR BETTER PROJECTION 





WITTIE 


PORTABLE 


ELECTRIC“ fizew, HEATER 
aoe 


— al 

ow you can bring real steam beat into any room! WITTIE 
Electric Steam Heater is a new revolutionary heater that pro- 
vides quick, uniform warmth wherever and whenever you 
need it. Luggage-light, good-looking as a piece of furniture, 
and so economical to operate! Safer, too, because WITTIE is 
steam heat—no glowing coils. You'll want to see the WITTIE 
Portable Heater, so send coupon right away! 

In “‘Fan-Blow”’ and Convection models to suit your individual needs. 





see ee aeeea es - 
WITTIE MFG. & SALES COMPANY 
1414S. Wabash Ave., Dept. 15, Chicago, Ill 
Please tell me where and when I can see the new Wittie Port ble Electrii 
Steam Heater 
Address .. 


Equipped with safety automatic shut-off, 
City riotboncunesuentiabioaeiaea 


2-stage beat regulator and other advantages. 
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FREEZE and SAVE =D 


PERISHABLE FOOD  piastic PLIERS 
IN A HOME-BUILT LEJAY © syeish er! 


non-magnetic! 

6,000 volt breckdown! 

Heat resistance 240 to 300 degrees! 

Tensile strength of moterial, 5000 Ibs » bm 
per square inch! 


Pick up nuts, screws ond washers without 
# sh ! 
ENJOY BUILDING PLANS ONLY ee fa + oy 7 OR disturbing mag- 
THIS HANDY FREEZER netic fields while equipment is operating! 


Se cals clea oe oe DEPT. A-12 
| Iousehold, you will JATES, P.O. BOX 622, G.C. ANNEX, N. Y..17 
‘complet ROBERTS ASSOCIATES BY 


making such 


m tots = a || 500 "Eis! LAB, ELS 








mphcity and 


‘ nstruction ‘peal 
S lcedie cine ani aici COMPLETE NAME & ADDRESS 
; . 7 PRINTED ON EACH! 

- $00 Persona! Labels only 50c postpaid! 

Two-colors— handsome blue printing 


NO KNOWLEDGE OF P. of your complete name and address 


on attractive white gummed label 


REFRIGERATION o . paper! Use on letters, - canes. 


postcards, checks. book ls 


REQUIRED pases, etc. HUNDREDS OF USES" 


Wonderful for those in Service! Or- 

uns are easy to follow and FROZ f N der today! FAST SERVICE. Lim- 

u uy have much of the ma- ited supviv. Money-back Guarantee 
terial at hand. FAST FREEZ- STORAGE WESTERN STATIONERY CO. Dept. 236-4, Topeka, Kan. 


ERS ude from these plans 


have been in use since 1938. hese 5° ch * pa = 
MILK COOLER ote atepait HIGH BLOOD PRESSU 
’ A DANGER SIGNAL 


ne Inded at no extra cost zero Often associated with Hardening of the Arteries, 
Send only $1.00 for the FAST a Stroke, Paralysis. Heart Trouble, Kidney Disease, 
I Rl EZER plans and enjoy For F } a and other grave complications. Resultful treating 
. -s with . methods of the Bal! Clinic have proven dependabie 
: ewan was M > t ¢ — for nearly a quarter of a century. Send for FREE 
teresting and profitable proj- a ame Blood Pressure Book today. No obligation 


“> = Wi rappin Fr Vi n@eaie BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


haps: Sizes ¥" 
LEJAY MFG. CO. [ean Sete Faves 


Fascinating hobby. Patches 
423 Lejay Building c apaci } y available for every Army 
- - unit, 20¢ to 50c ea. -w4 set, 
MINNEAPOLIS 8, MINN. L | 400 ‘patches, $97.50. $1, $5, 
$10, $25 and $50 € S35 
assortments. Send $1 for 
sample assortment and illus- 
cNTERTAIN WITH MAGIC FOR FUN OR PROFIT. We carry trated patch catalogue. 


— professional as well as ametear magic. 
SEND 2Se Ano we whe — YOu OUR NEW 84 
PAGE ILLUSTRATED CATALOG... ALSO A SOc SPRINGER $s 
TRICK FREE, TO GET YOU STARTED. 270 Son Francisco Street 


> THC MYSTERY MART, Dept P-S. 1, 7371. Jackson St. Mitwauken 2. Wis. EL PASO, TEXAS 





























You'd be surprised at the number of returning 
servicemen thet cre starting job welding shops. 
alter doing their bit for Uncle Sam. Sure, some 
were weldors before the war. some learned while 
im the service ond others. well, they just sew 
the value of welding and made up their minds 
it's @ “must for a profitable business. They 
learned a let about building end mainteining 
ecauipment end what on important part welding 
pleys im this geome. Better get started today! 


Monet mon ome  Simplfied Are Welders 
“One of the Worlds Largest Builders of Electric Are Welders.” 
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ender It's 


FREE BOOK whi 


EASY TO START--BIG PAY FIRST DAY 
need t previ e experience and oF pocket money for start 
tal wit sensational sales plan and business t 

. aking big money at once ‘ 
business grows steadily T 
money making leader in your come 
aking pla in FREE BOOK 


Bieecks Way To A Better I Z 
THE BLEECKER COMPANY, Dept. PS-112, St. Paul, Minn. 





Build this TRAILER at Home 


} 


DAY 


plans and complete instruct ety e 
° 
CLACKAMAS MFG. CO. Box 218, OREGON CITY, OREGON 





CHEMIST R= 


There's no limit to the chemist's chances for a 

« + in salary in importance. Experiments 
into giant new industries. Established industries 
laboratories. 1.C.S. training 

- opens this great field to 

Specially written by noted ch 

chemists etallurgists 
TO UNDERSTAND. Our 
terms simply, clearly o 
gress. You have : bitior 
Send new for free bhookle 


International Correspondence Scheels, Box 7644-1, Scranton 9, Pa. 








AUTOMATIC RETOOTHER "°S.Wws"° 
SAWS 
mo PRORTY gi Makes New Profits 
Cuts new teeth in 50 sec- 
onds! Any size tooth 
4 to 16 points. Old 
teeth fall off as 
chips. Simple to 
operate. A perfect 
job. 








BURR vilat C0 8931 Venice Bivd.. 
. » Los Angeles 34, Calif. 











OLD AUTOMOBILE 
CATALOGS WANTED 


A scientific museum wants authentic automo- 
bile catalogs and sales literature issued be- 
tween 1890 and 1925. Will pay reasonable 
prices. Write full description to Museum, 
Dept. PS, 140 W. Ontario Street, Chicago. 
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Jsing o number of different types of plug-in 
tubes in numerous combinations, Beltone can fit 
practically ony type of deafness from mild to 
severe. Beltone especially invites hord-to-fit cases. 

As your heoring chonges, your Beltone dealer 
con chonge the tubes in your instrument fo com- 
pensote—while you woit! It is not necessory to buy 
@ new instrument. Convenient, economical! 








THAT'S whet mi c draft . Carpenters and scores 
of ethers are euying chest this unique pode velo . and no wonder. 
the Streamline is actuvelly five rules in one! 

With its unique tepe lock ond extra foot, the $ line, in 
ro reguler measurements, con be used for inside measuring, coliper- 
ing. “blind” meesuring; ond as « height gouge ond scriber. 

tts cose is sturdily constructed of high-grade chrome pleted steel 
with tepe of imported Swedish spring steel. There is nothing interne! 
that will bend loosen or jom Blodes are easily interchanged. 

Why not order your rule today . . . priorities are no longer necessary. 


ron MASTER opr 
i ee 


“i MOOR. AMO tare. RULES! ae 
MASTER RULE MFG. CO. INC ' 
815 E. 136th St, Mew York 54, NM. Y. Dept. 5-92 

Brench: 7.0. Box 1587, Ooklend, Col 

Enclosed find $2.45 for the new 6 ft. “Streamline” complete with 
spore biede 
ADORESS 

city 


JLo e eae 





Adie 











HAVE YOU A NEW OR IMPROVED ITEM OR IDEA? 


An established reputable organization offers facilities for 
development. financing and expert sales romotion We are 
not brokers, or agents and are interested only in merit and 
salesability 


Wr 
juLIAN. ’. BEHR CO., Cincinnati 2, Ohio. 





HOME INDUSTRY OPPORTUNITIES 


mehe Good Door Mats from Old Tires with simple homemade 

LJ ond vole punching equipment powered with a be 

ustrated instructions, 50c 

Prontapie ae, Manian. From scrap wood 

voleun th, plaster, ete 25« 

Liaw Aunver trem Old Tires. Make mo door mats and 
Ten formulas and processes, 50c 

Mow to ‘wake 30 Useful Artictes of Wire and Sheet Metal 

s. Illustrated O« 
Ruaber mold Manten, Martietzt ng giazing. ete 

Security in a Smati Farm, Twenty ways describes 

10 Local Business Plans net up te $200 a month 25¢. 
Collection of 100 Selected Formulas, 25< 

All 8 of the Above List of Booklets and F« $2.00. No C.O.D. 


New Ways Cut Building 


cost of houses, garages, poultry and farm 

buildings, cabins and stores. Make wall-high, 

insulated blocks with inside and outside finish 

with simple, homemade equipment. Compo- 

sition roofs and floors. Ten formulas. Cement 

panels and tiles Stream-lined roof, walls 
and gutters. Several ways to use cheap wood with cement 
makes strong buildings. Wallboard of sawdust. Save hun- 
dreds of dollars. 100 money and labor saving ideas. Mixer 
und buzz saw easily made from an old auto. 40 proved ways 
$10.00 to $15.00 a day. Guaranteed illustrated 
$1.00 


paper, metal, rub- 


vids 


25¢ 


>% 


ormulas, 


earn 
booklets 


HOME INDUSTRIES, 1318 So. 30th Ave., Dept. PS., Omaha 5, Nebr. 


} losed find $ for which mail booklets as checked 


NAME 
ADDRESS 


cITy 





| 








A New Hobby! 


COLLECT GENUINE 
U. S. MILITARY 
SHOULDER PATCHES 


Make your den or lodge room the 
center of attraction with this fas- 
cinating hobby! Over 300 authen- 
tic military shoulder patches in 
stock, from 15c to 50c each! Send 
on 10c in _ for illustrated 
folder and price lict. 


MIDWEST SALES co. 


. PS-1 
Omaha, Nebr. 


rd 


P.O. Box iol 


See better 


with 
MAGNIFOCUSER 


Marvelous eye aid, triples field of 
vision, Not only triples field of 
vision of one jens magnifier, but 
you also see objects 4 mag- 
nified with ease. 

Also_ made to fit on head for 
bench work. us. 


HENRY PAULSON 37 So. Wabash Ave., Chicago 3, il. 


ANALYZE HANDWRITING 


Qualify for Certified Grapho-Analyst Degree. New un- 
crowded, fascinating field of service. Gratifying earnings 
reported by graduates in Employment, Credit, Social 


Service. Police and Judictal, and Entertain- 


ment fields. Others have develo ed profitable 
NOEL, MO 





Private practice. full ofr spare time. as Per- 
sonal Problem and Vocational Counselors, 
Send for 3000 word test lesson and Grapho- 


Analyst FREE. 
ADDRESS A.! | 226) 
We have Important Masonic books for 
Biue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons, 
Odd Fellows, Knights of Pythias, Knights of Columbus, etc. 
EZRA A. COOK, Publisher, P.O. 796, RD Chicago 90, Ill. 


“The Book They're Talking About’ 
Contains over 350 illustrations, charts and notes 


a 
: ai, 7iyae 
0 HUMAN FIG 
Por the Amateur and Professional Artist- 
and Sculptor. Giving detailed study of 


ONLY 
every part of the Male and Female body. 
Posed an. and in yr om 


G. A 


Inc. 


























- send $1.2 $1 .00 


MAJOR BOOK co. | Dept. ‘32: A, PoREST HILLS, NEW YORK 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental 
plates so much firmer and snugger that one can eat 
and talk with greater comfort and security; in 
many cases almost as well as with natural teeth. 
Klutch lessens the constant fear of a dropping, 
rocking, chafing plate. 25c and 50c at druggists. . . 
if your druggist hasn't it, den’t waste money on 
substitutes, but send us 10c and we will mail you 
@ generous trial © 1. P. INC. 


KLUTCH CO., Box 4594-L ELMIRA, N.Y. 
POPULAR SCIENCE 





BUILD YOUR 
OWN RADIOS 


Kits of all sizes, ready to assem- 
bie. Complete with instructions. 


FRE RADIO PARTS 
CATALOG 
Send for your copy today! 
Write for these exclusive items: 
Tube and Circuit Book......10¢ 
Giant Radio Reference Map. ...15¢ 
Handy Tube-Base Calculator. .25¢ 


Address Leo, W9GFQ 
Oept. PS 12, Council Biufis, iowa 


Wholesale 


RADIO LABORATORIES 


ROLL FILM 


No limit at present 
Size Price Made to exacting U. S. Government stand- 
127 - 27¢ ards, this fine tested war surplus film has just 
120 + 3% been released. Panchromatic high speed. 8 

exposures. Orders filled by return mail. 
628 ~ 33¢ = Please order a minimum of 4 rolls. Include 
116 + 38 18¢ to cover postage and handling. No 

C.O.D.'s please. We suggest you send us 
GIG - 38 your order today. 


Howard West, 3 W. 42 St., New York 18, N.Y. Dept. B12 

HOW TO BECOME ExX- 
JIU-JITS PERT, Keep Health. Have 
Fun. Teaching 35 years. Send 10c for sample lesson. 
Modern School Jiu-Jitsu, Dpt. AA, 5 W. 52 St.,N.Y. 19 


King of ELECTRIC SWITCHES 


Versatile Switch of a Thousand Uses 
Millions in Post War Applications 


Pioodlights your porch when the door ts 
opeme sounds alarm when window 
opened—signais arrival of mat) 
heating of furnace—filling of water tank 
these and many other services are performe¢ 
this versatile switch, Shipped with in 
struction sheet showing nume rous i)! trat 
ed uses for this device at the low price of 


1.00 postpaid. 
KING PRODUCTS COMPANY BATAVIA 1, ILLINOIS 


LIVE STEAMERS 


Castings Are Available! 

We have them and bive prints for 6 engines 34" scale 
NEW YORK CENTRAL HUDSON 4-6-4 
UNION PACIFIC ARTICULATED 4-6-6-4 
ATLANTIC 4-4-2 TOM THUMB 0-4-0 
PACIFIC 4-6-2 TANKER 4-6-6-T 

Write us your needs 
YANKEE SHOP— Machinists 
88 High Street Danvers, Mass. 


How’s YOUR math? 


Can you solve ve in 25 seconds? 


You can with the Slide Rule. My 
GUARANTEED course THE SLIDE 
RULE MADE EASY teaches you by 
simple steps to MASTER the Sli de 
Rule. No knowledge of higher 
mathematics needed, The ONLY 
course that offers you FREE personal consultation. 
Send $2.98 NOW and I'l! include a Lawrence Slide 
Rule FREE, You can't lose. Satisfaction or refund. 
TECHNICAL TEACHER 
2946 Rosselle St. Jacksonville 5, Florida 


eee eee eeeeSeSSET S| 
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TO WORK WITH AN 


ATKINS 


@ What a world of pleasure to 
work with tools that do a job right... 
tools like Atkins “Silver Steel” Band Saws. 
They're clean cutting, long lasting, ideal 
for dozens of home workshop projects 
where precision cutting is a must. 


Their “Silver Steel’ blades, plus their 
finer design and keener teeth, assure 
better work, more satisfactory work. 


And that goes for every “Silver Steel” 
saw in the complete Atkins line... 
Circular Saws, Hand Saws, Hacksows, 
Compass Saws, and many others. You'll 
find them all easier to work with and 
more productive too. Send a dime today 
for the useful Atkins “How to do it’ book. 


AM E. C. ATKINS AND COMPANY 
402 South Illinois Street 


ATKINS indianapolis 9, Indiana 


Always ask for Stluer Steet” 

















“JACKPOT” 


Home Model 
COIN MACHINE 


Get this new, colorful pay- 
out machine for vour recre- 
ation room! Soon pays for 
itself! Three fruit reels 
Costs player Sc per play 
Pays off one quarter auto- 
matically on two cherries 
etc Retains 60 for 
house; 40° winnings for 
player). Also can be oper- 
ated to pay off tokens. 25c 
size, bearing odds from 3 
to 1 up to 100 to 1. Com- 
. Y plete with 121 metal to- 
For a Merry Christmas! Rens. Size 10 x 10 x 10 in. Metal construction. Wt. 16 
ibs. Send $10.00 de it. balance C.O.D., $4 50 
Whether receiving or giving, the gift of the year is F.O.B. Chicago. tm jate delivery... . Each ° 
Northland Skis. Perfectly balanced and matched, 


Northlands are handmade from selected, super 

quality woods. Insist on genuine Northlands, choice 

of champions, identified by the Deerhead trademark. " S TR " B U T | N red re re) 
Get FREE 48 page Ski Manvol. Edited by D 


Hannes Schneider. 82 illustrations. Sent post- 
age paid (offer does not apply in Canada). 612 NORTH MICHIGAN AVENUE . CHICAGO 11, ILLINOIS 


4 
NORTHLAND SKI MFG. CO. 7 It’s FUN to do 

World's Largest Shi Manufacturers KS M A G J Cc 
94 MERRIAM PARK «+ SAINT PAUL 4, MINNESOTA i 


Amaze—Mystify—Entertain. Be popular. En- 


joy this fascinating hobby. Only 10c brings you 
our famous Catalog No. 25 of 500 tricks con- 


_ 7 a .. taining the latest in magic for pocket. parlor, 
S 0 L D t R | hy G S | m | i fi e fe | . ei, stage. Over 25 years in business. We ship 
p SSS everywhere. Send 10c today 
jeanne Douctas MAGICLAND, 
with this revolutionary gun-type iron . ___ Oates 1, Texas 

















INSTANT 
HEATING—Fast Handling 





The streamlined BAKER Flash will do the work of 
several ordinary type irons — faster, easier, more 
economically. instant heating, high or low heat as de- 
sired, by control of your “trigger finger”. Hot only 
when actually soldering. Non-tiring, protected gun grip 
and perfect bolonce for easy, steady application 
Unexcelled for work in close places. Operates from 
standard storage battery or plug-in with 110-volt 
transformer. Only $4.75 post paid. With transformer ois. No mess or muss. No red cha: : 

$8.95. Send check or money order ‘og disappear like magic. Wonder fui a a 


SAMPLES FOR AGENTS 
BAKER-PHILLIPS CO., 3053 Lyndale S.. Mi § send name at once. A penny postal wil! 


just your name MRISTEE co., 702 ‘Bar Street, AKRON, OHIO. 


LDERING UNI: 
« a a C \j i ree A {HY \ 


THE RADICALLY NEW UNIT THAT HANDLES ALL TYPES OF INTRICATE WORK! 


5 e A precision machine for smallest to 
* This machine was developed to meet an heavy-duty work. Shipping weight 32 
exacting need for speed and accuracy on the bs. Shipped F.O.B. Dayton 
most intricate work. The tip (copper-plated send check or specify C.O.D . 
carbon rod) gets "way down into smallest Adjustable wire-stripper adapter 
spaces. It may be resharpened repeatedly. also available. Ask for information 











Heat is concentrated only at TIP 
... which becomes red-hot on 
contact... no current drain! 


Fully tested, perfected and PROVEN in 
thousands of actual jobs!) TWENTY FOUR 
heat temperatures instantly! Use with flux, 
same as ordinary soldering iron. Excellent for 
etc hing on metal. Maximum secondary out- 
put 5 volts. Complete, compact, efficient. . . 
fully guaranteed for one year. Orders filled 
promptly. Order now, or request circular. 


WYSE LABORATORIES 
211 S. Ludiow St., Dayton 2, Ohio 
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Order 
Yours TO-DAY 


The New Luellen 
HARMONICA 


Most wonderful pocket instrument ever made is the har- 
monica. Easy to master, fun for Erervens- 
The Luellen has 10 holes, 20 notes. Ke $2. 10 
Beautiful tone. Now ready. Postpai ‘Only 


INSTRUCTION BOOK. ay for L youngest child. No notes, 
scales nor exercises. Ten arts show everything. In- 
cludes 75 popular songs. Price $1.00. Here’s our special 
introductory offer: The Instructor and the Harmonica, both 
postpaid, both for $2.69. Send Check or Money Order Today. 


JOHN LUELLEN & CO., 17034 Page Avenue, Dept. 5, Hazeicrest, 

















nto Money 


eueaw wenees in 
24 fee saw ing 
sengthe. Pat Mechanical 
‘eed, accurate set works and posi- 
tive dogs. Use tractor or old auto en- 
gine for low cost power for 
commercial suwtng. ra) s for itself quickly. Send 
a. card today for o"Geet pk let w To Make 
r’’ and Cataleg of working ANY 


BELSAW MACHINERY. come 
Hoansas C 
and paneling stock now 


PLYWOOD 2)=5".."= 


ment without priority. Panel sizes from 6°‘ x 6" up to 
48°" x 96°’. Thicknesses from 1/16" through 1°. Fir, gum, 
birch, ook, “walnut, maple and bh bly priced! 
Send 10c Teday for Complete Catalog! 
ae hy > gy co. 

Mt. Vernon, N. Y. 


Se", ee. 








Beautiful aircroft, cabinet 





165 E. 3rd St. 








! New princi to drive 
~—w A~ 4 on - 4% Rush A. i ~y 
_Tipe City y 13, Ohie. 





te 000 OF THEM!! 


S. Army and Navy surplus 
lenses ond prisms — can Ls 


JENSES fers 


original cost. Send’ 3. =. a for list. 
A. IAEGERS, 120-148 115 Ave. So. Ozone Park 20, N. Y. 


Different F Oo Ss S i L Ss 


An unusual collection including petrified wood 
crinoids, brachiopods, fossil grass, and other inter- 
esting specimens foe only $1.00, An ideal gift. 
Send cash or check 
OMAHA SCIENTIFIC y go>: ce. 
Box 1750, Omaha Neb. 








Industry needs manufacturers on sma!! 

prossecien of Lamp and Clock Stands 

‘elties in ven and Marbie imita- 

terial makes regu- 

de fu furnished for speed 

returns 

chain store - Ambitious 

men have chance for real “1 ~oted Our Pree book- 
let will interest and benefit you. 

PLASTEX INDUSTRIES, Dept. 2. 1085 Wesbingtes Av.. Hew Tork 56, 4.7. 


THE PLASTEX 
scale and for bi 
Art Goods and 





Give 
him 
the pipe that 


sidetracks 
moisture 


Pat. No. 
2,166,537 


Smoke passes through 
tube slotted at the bot- 
tom. Moisture is ab- 
sorbed by pipe cleaner 
underneath. 


Here's a pipe that will give him a brand new 
idea of smoking pleasure. It's a Smokemaster— 
the pipe that sidetracks moisture. 

A pipe cleaner, folded and inserted in the 
stem, draws all moisture away from the smoke 
passage as fast as it forms. Smoke is mever 
drawn through rank, biting juices. This clean, 
dry smoke is the dream of every pipe smoker. 
And Smokemaster is its fulfilment! 

A fine looking pipe too—made of selected 
native briar to Briarcrafe standards. In all 
popular models at leading dealers. 


Smokemaster Custom - made 51-50 
Smokemaster Standard $1.0 


Briarcraft, Inc., 347 Fifth Ave., New York 16, N. Y. 


Briarcraft 


Smokemaster 


THE PIPE-CLEANER PIPE 


THE MOST DELICATE JOB 
a OR REPAIR 
_ HEAVY FURNITURE 


no mixing, no heat- 
ing when you use 


-ANKLIN 


30¢ AT YOUR 
HARDWARE 
DEALER 


THE FRANKLIN GLUE CO., COLUMBUS 15, OHId 


)) 








Dont Let LG Gc iae 
or ACCIDENT Rob You 


of Your Savings Provide 
Hospital Care for Yourself 


and Your Family 
D Costs ov 3 


FOR SICKNESS OR ACCIDENT 
Hospital Expenses paid (beginning with the first day), apie . $540.00 


FOR ACCIDENT 
Dector Expense paid, up te $135.00 supe pie 
Less of Lite by Accidest . See 


WAR COVERAGE aed EXTRA BENEFITS 
Childbirth Expemse paid, op te 2 2. wwe ee ee OM 


Sickness or accident can easily wipe out, in a few weeks, sav- 
ngs it may have taken years to accumulate. Don't let this hap- 
pen to you. With a Family Mutual Hospitalization policy, 

yu"ll be able to pay your hospital bills. In case of accident, 
you will be reimbursed for your doctor expenses and for loss of 
time from work. You may choose any hospital in the United 
States and your own family doctor may attend you. Benefits 
applying to children are 50% of those paid adults. 


MAIL COUPON TODAY — No Agent Will Bother You 
FAMILY MUTUAL LIFE INSURANCE CO WILMINGTON 39. DEL 


pee eee eee eee nee Steed eee tt tt 


Family Mutual Life insurance Co., °.$.-<4 
601 Shiptey St., Witmington 99, Del. 

Please send me without obligation, complete information on 
your Economical Hosptialtzation Pian 


NAME 





ADDRESS 





STATE 





NUT 


c A DAY + EACH ADULT 


1%ec A DAY + EACH CHILD 


53 10,0U 


More than 1000 

pieces. Great for 98 
mechanics, eos 

men, hobbyists, ex- > tor 
rimenters, 

__ Worth dou- $3.69 

ble. Satisfaction guaran- 


for bargain list of fiber, 
bakelite, rubber, felt 
washers, pads; radio lugs, 
clips, connectors, etc. 


HUDSON TRADING CORPORATION 


1519 W. Hubbard Street Chicago 10, Illinois 











When Writing Advertisers Please 
Mention Popular Science Monthly 


IMMEDIATE DELIVERY!! 


RADIOS:....3: 


FLATIRONS 
TOASTERS (—'S: 


RADIOS 
WRITE FOR CATALOG 95 
Send now for our low 
prices and illustrated cata- oo 
log on brand-new 1946 and 
up 


models; radios and electri- 

cal appliances. Enclose 3¢ 

stamp and state items you 

are interested in. 

TONE-A-LUX RADIO & TELEVISION CO. 
Dept 12PS 303 W. 42nd St., New York 18, N.Y. 








ery WORK SHOP! 


oplates 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
ness—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
‘ou can replate worn articles, faucets, tools, 
xtures, silverware, etc. with a durable, 

rkling coat of metal . . . Gold, Silver, 
Chromium, Nickel, Copper ‘or Cadmium: 
Method is easy, simple, quick. Everything 
furnished equipment complete, sendy f for 
use. By doing a ~ Rh y-7 By your ma- 
thine can pay for tisef within a week. So 
make your shop complete by getting a 
Warner Broctreptater si ht awa Send 
today for FRE and illustrated 
literature. ACT wh x ONC El i Cou don. 


} pr Gn serme Ro] cart. 0-9 
Mtinots 


le! 


WARMER ELECTRIC C0., 663 N. Wells St., Chieage 10, Dept. 0-9 


| Gentlemen: Send Free Sample and Details to: | 
| Name. ———————— | 
j Address____ " : —EEEE | 


City State 
me ee ee 


eg Your PHOTO Ov 
STATIONERY 
20a IS 


a any size — Negative 
receive @ 


aes 


your photo. EACH ONE 

& AN ACTUAL HIGHGLOSS 
PHOTOGRAPH. Your photo 
= unharmed. Send only 
1.90, 


PHOTO SPEC'ALTY co. 


38 W. 33rd St. Dept. 134 Rew 











Do What Others Now Do— 
Wear a Form Fitting 
MILLER Truss 
which provides natura! free- 
dom and comfort in worki 
walking, playing, horse beck 

ing, dancing, em of 
el You just cannot 
eprng. wuhens this protec- 
tion and convenience. 
Wear two weeks then con- 
sult your physician before de- 
a to keep it. 
me today for FREE 
descriptive circular. Pay pein, ook envelope. 


FRED B. MILLER Manufacturer 
Dept. PS. Hagerstown, Maryland. 











Bulld up a business ef your own with Nationally 
Advertised Products bearing Underwriters’ label. 
Sell to schools, factories, service stations, ware- 
houses, hotels, restaurants, public institutions, 
truck and bus companies, grain elevators, house 
trailers, autos, farms, homes, etc. Capable man 
can earn real money. Established in 1916. Write 
letter with detatis, age, experience, ec. 

THE FYR-FYTER CO., 


Dept. 92-12 Dayton 1, Ohio 


4 ; NEW al Zaha OIL BURNER 


TING 
neat Fen vroue s heen ¢ COOK YOUR MEALS 
WITH CHEAP FURNACE OF 

















clogsing ° 
against defects. 
OrrEnt FOR TESTING. 
you try it in your own stove or furnace fer one 
month. Get Yours for tntroducing. Big profits. 


Send in your name today. 
NOWTMWEST mFc. CO., 337° Sth Ave., Mitchell, So. Dak. 


AMAZING ELECTRIC SWITCH 


mssrne 5 seen OF A THOUSAND USES. 
LLIONS NOW IN USE. 
Turn on your porch light when you open 
the door—sound an alarm when the mail 
is put in the box—shut off the water 
when the tank gets —= these and many 
re) ° other serviees are performed with this 
amazing switch. shipped with an in- 
struction sheet showing more than 40 illustrated uses for this 
device, at the bargain price of $1.00 postpaid. 
ELECTRONIC PRODUCTS CO St. Charles 18, Iilinois 























receive Radio Code with 4 speed. 

ension. Have confidence. rofictent 

Same system used radiotelegraph specialists. Thon- 
sands of operators needed. Rush name for FREE book 


ANDLER SYSTEM co. 
8, i, Cole., U. S. A. 





in, ac’ 
3-ft. slants. bbesteolors, 
by « lbe- Te Pkis. seeds postpaid for l(c! 
& Veg. Seed Catalog Free. 
URPEE CO. 





BREATH TAKING BEAUTIES! 


IN FULL COLOR FOR ART STUDY 
Thrilling, colorful ¥ 


transparencies of 
beautiful Hollywoed 
Models ...s0 real... 
so lovely they'll take 
your breath away. 


Life-like, crystal clear magnification comparable to theatre 
screen projection. For 35 mm. slides, strip film and 8 or 16 mm. 
movie film. ® Special Combination Offer—Two exquisite trans- 
parencies of lovely Hollywood Models and sensational Hollywood 
Professional Viewer — BOTH FOR ONLY $3.50 
Studie Guild, Dept. & Sox 830, Helty wood 


. Calif. 
Send Spe 2 ~hy F nd enclored § 
Se Send C.0_D. 


ys 
- money OFote OF oan s meme worm anne wt wha Pay Postage 


DECEMBER, 1945 











AIR SPEED 
INDICATOR 


AIRPLANE STYLE 


Attach to your bicycle handlebar 
and have fun registering the air 
speed you create as you ride. Works 
like the air speed indicator on an air- 
plane. Orders are coming in fast for 
Christmas delivery. 


Send For Yours TODAY! 


Enclosed in attractive and sturdy 
case with transparent plastic lens. It 
is dependable and rust proof. 

Inquire about our sales plan if you 


would like to sell BIKE-OMETERS 


to your friends. 


Only *1-°° EACH 


Add 25c for handling and shipping. 


Mail Coupon—NOW—for Xmas Delivery 


SPARGO PRODUCTS CO. 


Boston 6, Mass. 


Ns ciicitcctinncscethitiailtiteia idadictsebicscctcetee 


Pas ich i ncdalubstitinistendinenitiabmibtleitediniaubeiatd 











__ | BIG MONEY NOW IN 
miu SR LIQUID MARBLE 


ON YOUR LATHE 


THREE wonderful new opportunities for your own big money- 
making business —— regardless of your age, sex, or previous 
experience! 
1. LIQUID MARBLE. Make beautiful artificial Marble Slabs. 
Pour from liquid state. Glazed or unglazed. This marble may be 
a multi-colored or left in original snow-white 
state. e color is actually a part of the marble! Does not fad 
mM I LLIi NG ATTACHMENT | OF wear away. Liquid Marble fe unsurpassed on kitchen or bath- 
Now — you can do milling, slotting, grinding, | room walls. Easy to make and install. 
grooving, squaring shafts, sawing at angles, and 2. PLASTIC FLOORING. May be made in any color or combina- 
many other important operations on your lathe. tion of colors. Gives a lifetime of wear. Dustproof, Soundproof, 
PALMGREN MILLING ATTACHMENT is Verminproof. Resilient to the tread. Lay out solid from wall to 
a necessary fixture for small shops, schools and wall or in pattern design of various shaped blocks. 
emergency work in large plants. Fits South 3. FLEXIGLE MOLDS. For plaster casting. Make your own 
Bend, Atlas, Craftsman, Logan, Sheldon moulds for few cents each. $1.00 in raw ,materials will make 
and all other makes. It has 360° grad- up to $25.00 worth of finished goods. fe furnish names of 
uation for rotary angle adiusimentn, | Bercrn tilts tomattet tet ‘Sets uate csr 
< “ son just s 
also graduated feed and adjustment ing. Send penny postcard or letter. No obligation, . 


Easil ted b trad- 
Shine iathe's seeular tool nest hey | COMPO-TEX, Box 786-G, ST. LOUIS 1. MO. 


Me. 380 one — it will quickly pay for itself. 


IMMEDIATE DELIVERY POCKET ADDING MACHINE 


Ses. ete oo r.o.8. 

1808 — “— us. Sturdy steel construction for lifetime use. Adds. 

20 1%" | subtracts, aids multiplication. Capacity 999,- 

400 zs a BS. 999.99. A real machine—guaranteed 5 years 

@véer rom your jeter, Wrine ter ctreuter He. ane = eens — _ se — and 

| address fe ship immediately. On very 

CHICAG o root AND ENGINE Eri ING CO, pay Says 50 om oD ang Ee 

South snes - Chicese mi charges) you send $2.50 with 

-_ owe im Giage _ ws —_— a order, we pay postage. Leather 

’ “y ette case 25¢ additional. Your 

money back after 10 days’ trial 
if not satisfied 


TAVELLA SALES CO., 21-RA West Broadway, New York 7, N. Y. 























Customer: 
That's a beautiful job 


‘Yes. you 
can't beat 
the Foley 
for turning 
out « per 
fect cutting 
saw * 


t 
) 
| 





WANT a permanent busi- 

ness profession of your 

own? Then become a foot 

correctionist. Earnings of 

men and women in this 

greatly needed profession 

run as high as $50.-$100. weekly after a few weeks home training 

not medical or chiropody—easy terms. no further capital 
needed, no goods to buy. 50th year. Write for free booklet 

Stepbensee System of Foot Correction, 62 Back Bay, Boston, Mass. 





“WONDER™ 


ELECTRIC BUTTON 


is a Good Business | 


With the Foley Automatic Saw Filer you can put 
yourself into a fine cash business with steady customers and 


m : ing. The Foley automatically joints the saw de of @ : 1 now button 000 w 
eke a good living = coniet te il ex | SPECIAL OFFER 6 buttons 


making all teeth even in size, shape. spacing 
> > > , od hooklets sent post-paid for $5. Write now to 
=x, The Foley is the only machine that files all hand = giusck srG. COMPANY North Aurora, lilinols 





saws. aiso band and cross-cut circular saws 
SEND FOR FREE PLAN-—Shows 
how to start a saw repair shop. No _ 
canvassing. Send coupon today Adler Elevator Shoes 
~ Now You Can be make you almost 
TALLER, ~Confidentially”’. 
and comfortably, the in- 
stant you put them on 
FOLEY MANUFACTURING CO. - a oP sceteed 
1219-5 Foley Bidg., Minneapolis 13, Minnesota thousands. Look like 4 
Send Free Plan on Saw Filing business, no obligation Hone’ — = pe 
Name . amazing catalog, mailed 
; a in plain ween +3 
Address 122 E. 42nd St ‘ew Yor! 
than “SHE ee ee ee 





POPULAR SCIENCE 





a“ a 
with the “‘PENCIL-SIZE” h-andpiece 
Foredom's remarkable PENCIL-SIZE HANDPIECE gives 
you finger-tip control in performing scores of tasks— 
grinding, polishing, deburring, shorpening, cleaning 
slotting, milling. etc. Gets into tight piaces that ordi 
— tools cannot reach. Used on ai] metals, wood, glass 
and piastics 
Model SOS as illustrated $17.50. Other models, some 
with larger, ball-bearing handpieces, up to $48.75. 
Sutateg No. 88 on request. 
OVER 50,000 FOREDOMS HAVE BEEN SOLD 


FOREDOM ELECTRIC CO., 27 Park Place, New York 7, N.Y. 
Sand Casting—Fo 


rging—Heat Treating- 
BRONZE FOUNDRY 


is again available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction, and general pur- 
pose. Order now for early delivery. 
Three sizes are available Te of mak- 
ing bronze castings and 6 
pounds weight, -- XM copper, brass, 
etc. $17.50, $24.00, $34.50, f.0.b. Kansas 
City. Domestic gas supply and 110 volt 
ae = DC energy required for operation. 
for circular 
KANSAS city SPECIALTIES CO. 
Box 6022, Dept. S-61 Kansas City, Mo. 


MULTICYLINDER 


HI-SPEED MODEL STEAM ENGINE 


Operates on steam. compressed air or other 
vapor at high or low Automatic 
valves-runs either way 

1 














aluminum copper 4 
to build st 
ing Set finished crank) $13.2 complete 
Engine s shown) $22.75. Forward sur 
order direct to. . 
INLAND Gnas COMPANY 
7817 Grove Avenue ebster Groves 29, | Missouri. 


wiGiaNICaL 


PAYS! 


This is the machine age. And back of every machine— 
fineers who designed iM, the trained 

No wonder there's high pay 
pportunities to advance or these indispen sable 
of tt m't stick in a rut! Let 1.C.S. show 
These Schools, famous for more 
authoritative, practical Courses to 
meet the needs of : ost any man in mechanical trades. 
Mechanical Engineering Drafting Mechanical 
Drawing ... Shop Practice. Write today for free booklet. 


__Isternational Correspondence Schools. Box 7644-1. Scranton 9, Pa, 


—Case Hardening 





Announcing—A New 
Drill Press Accessory 


THE BARRON 
ROTARY SURFACE 
SANDER 


N oh Special 

Features—Made of Al- 

coa aluminum. Machined 

and balanced for smooth 

operation in drill press chuck. For surface sanding woods, 
plastics or polishing metal surfaces. Complete with 20 

ened removable sanding cup discs. No messy glueing 

needed. Leaves an agate smooth, absolutely true surface 

finish. Does not leave waves, ripples, steps or striations in 

work piece. The only tool of its kind. Shipped prepaid 

on 10 DAY MONEY BACK GUARANTEE. or $5.95. 


The IMPROVED Barron 
Multi-Purpose Drill 


Press Planer-- $7* 


Not only surface planes toughest 

woods and plastics to precision 

limits — but rabbets, routs, ten- 

ons, panels, grooves, beads. Will 

cut rabbets, tenons, panels, etc. to a depth of 1° with 
special Barron extra long hi-speed cutter blades. Thou- 
sands now in use. ‘Made of Alcoa aluminum, machine 
finished thru-out. Vibrationless. Fits any ie ress. 
» ped prepaid on 10 DAY MONEY BACK GUARAN- 
EE on receipt of cash, money order or C.O.D. for ++ 50. 


Barron ALL-METAL : 
Auxiliary DRILL 
PRESS Table .$8-85 


Hard Alcoa aluminum die casting heavily ribbed—mach- 
ined both sides. Has 234 sq. inch extra large working 
surface. Equip with Barron Steel Planer Fence. Can 
also be used for shaper operations, innumerable other 
drill press uses. A real buy at $8.85, express collect. 
See Your DEALER . . . Or Write For CATALOG 
BARRON TOOL CO., INCORPORATED 
370 Architects Bldg. Detroit 1, Mich. 


BARRON woex suop TOOLS 


WORK SHOP 


$585 





HITTLER’S KiT 


soft white pine blanks—ready to whit- 
A - poomeee finished products. Also included an X- 
ACTO MODELLIN(? KNIFE with complete in- 
structions. EASY-—FUN! Complete kit send prepaid 
for $1.50, Write now to 
OLD WHITTLER, Dept. PS-3, 1402 Charlies St., LaCrosse, Wisconsin 





| DON’T SOLDER! 


Make Electrical Connections the soldertess way. No waiting for 
tron to heat! No burnt fingers. Send Card for literature & Prices to 


THE MARK CO., Box 271, FLUSHING, N. Y. 





LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


HANLAN APPLIANCE TESTER 


In this single unit are combined all the necessary 
tests for examining every appliance, Checks ther- 
mostats under actual working conditions Tells 
instant it opens or closes Controls the heat on 
soldering trons Prevents over-heating Tests 
continuity. open circuits, et< Checks automatic 
irons, vacuum cleaners, motors bulbs 

lances with j-way switches . (reat time 


Pat. Pend. effort and money saver! ONLY $9.50 COMPLETS 
FREE with eoch Tester. New, Complete Proctico!l Course in 
electrical applionce repoiring. WRITE FOR CIRCULAR. 
HANLAN CO., 1419-8, West Jefferson, Los Angeles 7, Calif. 
DECEMBER, 1945 


shavers 





DIFFERENT! 


LIQUID LIGHT 


Chemistry Brings You 


100 AMAZING EXPERIMENTS AND GAMES with cold 
vay a. Write with fre. Form whirlpools of light 

a Tubes” of liquid. 97 other experiments with 
Iie oO ID MIGHT in blue, walbow, pink, 10 items in each Kit 
se 4 no MONEY— THE venrect GIFT— Pay postman 

plus postage. Or send casi nd we Day postage 
MONEY BACK IF NOT SATISFIED! FREE Booklet — 
"100 Magic Experiments with eac 


PELHAM SCIENTIFIC PROJECTS, ‘Dept x 

1 Wolfs Lane, Pelham 65, New York 

Send me LIQUID LIGHT Kits 

DC I enclose $2.98 for cach Kit. [) 1 will pay on delivery 


Name 


THRILL Your Friends With 


NEW! 


Street 








@I7T’S BIG! 
2642” WINGSPAN! 
@ 77'S AUTHENTIC! 
Right down to 
the last detail! 


OUTSTANDING COMET MODELS 


You'll find your biggest model-building 
thrills in Comet’s ALL BALSA Solid Model 
of the B-29! A super-kit with many finished 
and semi-finished parts; finished turrets and 
blisters of formed plastic: scaled dual 
wheels, complete decal sheet, many other 
features! Comet Design makes it easy to 
build—assures better results! 


COMET MODEL AIRPLANE & SUPPLY CO. INC., 
NEW YORK . 








NOW 


YOU CAN BE 
YOUR OWN 


With the Stenso Lettering 
TT Guides you can now do profes- 
sional lettering, make snappy 


MPLETE KIT maps, etc., all by yourself. 
co $100 Available at stationery and de- 


posters, bulletins, scrapbooks, 


partment stores, neighborhood 

dealers, 5 & 10c stores. Indi- 
vidual guides sell for as little as 10c each. 
MAKES AN EXCELLENT CHRISTMAS GIFT. 
If unobtainable locally send $1.00 for spe- 
cial kit No. 208, plus Sc postage. 


Dealers write for profit-making details. 


STENSO LETTERING CO. 
2510-A Elsinore Ave., Baltimore 16, Md. 











homes 


ADULTS 
KETTE 


PA-KETTE 





offices, hotels. cabins, in bed after hours, et« 


$3.99 for penteera Rage B IDF 
a 


RADIO ter real enjoyment, Order ‘toaen N wt 
Dealers in most « . 





by in your pocket or purse — onty 3 
Complete READY TO PeAY a as shown 
with self contained phone for personal 
use. Smooth durable black and silver plas 
tie case, Mas nted fixed Crystai-Siide 
T Dial! NO TUBES. BATTERIES, OR 
IC PLUG IN REQUIRED— Little up- 
e Should last for years, USUALLY 
RECEIVES Lox _. BROADCASTS without 
outside sertal wt 
UA RANTEED TO WORK 
when connected and used according to tn 
structions sent with each radio or your 
money back. 10 day trial. Can be used in 


(cash, money reas. qneek) and pay postman 
$7.99 plus dolive ¥y fees on arriv 1 send 

IFT = . MIL thee PN OR 

KE! ST PRAC Te AL NOVELTY! G your PA 











ranio, 


, = are big rewards in the 


communications line for the 
adio man who has the an- 
swers! Too, the equipment that 
s made Radio communication 


ha 

possible is functioning now in 
other rewarding fields. Electron 
tu j 


bes in industry promise a 
whole new World of Electronics 


and you! I. Cc. 8S. has a variety of Radio 
. Courses and a great new stan- 
—_—__ 


ard Electronics Course, Write 
for booklet, pick your Course. 


(nternational Correspondence Schools, Bex 76441, Scranton 8, Pa. 





——™..., SHEETS MAKE PERSPECTIVE SKETCHING EASY 


Mysptt 


ABOVE OR BELOW EYELEVEL, ANGULAR, PARALLEL. 

NO INSTRUMENTS OR EXPERIENCE REQUIRED. 

SEND ONE DOLLAR FOR LARGE TABLET 

WITH DETAILED ILLUSTRATED INSTRUCTIONS 
South School Lane, . 





MAKE 
THIS 


SUIT YOURS 2.21, 








NEW..nizts-eo TOOL 


HOME CRAFTSMEN-— amazing new tools, heretofore 
restricted to important war work of motor transport 
and aireraft plants, are now available to you for the 
st time. These patented, new war-developed Flex- 
brasive tool wheels, micro-points, flexa-cones 
scientifically made of soft, flexible, abrasive fabrics 
Cut, shape gre d, and polish in one operation. Save 
time, labor; do precise work. Advanced tapered thread 
design mandrel fits all standard rotary power units; 
like Handee, Foredom, Crandall, others. Get useful 
Practo-Kit of 15 assorted wheels, nts, cones and 
two mandrels for low price of $1.%. Big Master Kit 
with three mandrels and 3% assorted wheels, points 
and cones, only $2.%. Send check or money order for 
eitherKit, prepaid. Or you can order either Kit shipped 
C.0.D. for regular price plus small delivery char, 
Satisfaction Cracamserd Write: Flex-Abrasive Co. 
Dept. 3-P-F, 100 N. LaSalle Street, Chicago 2, I. 


SEND NO MONEY! 





Earn CASH Showing to Friends! 


Write at once if you want this fine made-to-measure sult! 


You can get it by taking 
earn up to $10.00, $12.00 in a day 


helps you take more orders with Pioneer latest style 


to-measure 6 


uits at amazingly low prices 


few orders from friends, 4 


war, 
plete line of Ladies’ Tailored Suits. No experience 
telling 


» 
money needed, Write today for FREE SAMPLES 
about yourself—age, etc. No obligation—act now 


PIONEER TAILORING wyte4 
Congress and Throop Sts., Oept. Z-1 


ANY 
120, Chicago 7, tt. 





When Writing Advertisers 
Please Mention Popular Science 





WAR SURPLUS BARGAINS 


M 5 TANK PERISCOPES Welding 
—— 25¢ . ft. 4 My Sean oe 
. * Lens Lantern $2.7 
Many other, bargains in Motors, Tools itob: 
by and Optical Pquipment 

Complete illustrated catalog one dime. 3 
! aircraft generator propeller and 
—2 dimes. French Engineering Com. 
and catalog-—"% dimes. 
power. signal lamp, and 
“SPECIAL Propeller 

Com . Lamp with catalog and one se 
plement sheet each month for one year —5 dimes. All Postp 


of GOVERNMENT SURPLUS CO., 253 W. 3rd, St, Phila. 6 Pa 





MODERN GASOLINE BLOW TORCH 


celelme a. that.) S| 
MECH AN ecte 
AN meee 


SMITHS HOBBY 


17'S UNIQUE 
omy $725 


Immediate Delivery 


Produces intense heat of 1900 
F. Flame can be controlled to 
fine point, burns in any posi 
tion in any weather. Closing 
cleaning it of toreign 
Top filler opening, capacity 1 pt. Flat tank, 2% 
wide by 5”, beautifully finished in red and black. All stee! 
all welded construction. Generator wind-shield included 
We pay postage—send $7.25 check or money order TODA) 


FRED F. TEN EYCK INDUSTRIES 
Dept. _BT-1, 758 S. trolo St., los Angeles 5, Calif. 
GET INTO CARTOONING! 


on! Big pay! Easy. enjoyable work! « 
irse Anatomy Course & Bus 

markets, ideas. Drawing set 
low price, Rush card for det 


Hartman Studios, 2438 W St., Lincoin 3. Nebr 


When Writing Advertisers 
Please Mention Popular Science 


valve forces needle through orifice 


particles 





Course full of pla 
riticisms, All o 








METAL 
SPIRAL 
BINDING 


y-easy to carry. Everyboc 
Wallet Insert—fits inte alle . 
Selia like Hot Cakes Price Mic ca. Cos 
Dozer GUARANTEE Sale 
REF F r« 


d portior t ting 


jept. PS12, 37 S. Wabash, Chicago 3 


This Circular Trade-Mark 
Identifies the 
Genuine Webster- 


a) , 


WEBSTERS 
NEW INTERNATIONAL 
DICTIONARY 


‘OU may have had difficulty in 

obtaining a copy of WEBSTER’S 
NEW INTERNATIONAL DICTION- 
ARY, Second Edition. But place your 
order with your dealer now. Only a 
short wait may be necessary 

The Merriam-Webster is the stand- 
ard for State Supreme Courts, the Gov- 
ernment Printing Office, newspaper of- 
fices, colleges and schools. It contains 
3.350 pages, illustrations for 12,000 
terms, and a total of 600,000 entries 
122,000 more than any other dictionary. 
G. & C. MERRIAM CO., Springfield 2, Mass. 





TAINS srcein 


The illustrated monthly about railroads 
Travel America in your armchair with TRAINS, the 
magazine which tells what the railroads do and how they 
do it. Fine maps, photos and explanatory diagrams. Read 
now about the new streamliners you'll soon be riding 
Ask your newsdealer or send 25 cents for a copy. 


TRAINS MAGAZINE, Dept. N, Milwaukee, 3, Wis. 


a — ———— 





SHIP MODEL 
MAKING 


New book shows how to make any model. Shows 
short cuts, kinks, time-saving methods of 
Complete plans for gorgeous galleon 

t hip. ete Almost 100 illustrations 
Full cloth bound $1.00 Popular Science 
Monthly, Dept. 125, 353 Fourth Ave., New York 


PG 


FUN IN A 100 WAYS! 
Amazing, 











HAVE 


kilet 

ns for 
psychological tests and 
, motor;’’ cigarette package joke (mouse 
ou an or mouse" joke: vanishing mouse trick; obedient mouse 
trick (follows spoken instructions); hypnotizing the mouse; pocket 
mouse trick (starties the girts) color changing mouse; dozens of 
other tricks and stunts pilus information to make these mice real 
pets. Tare nd friendiy—eary to keer me itt) oom. Each 
peir sent complete with cage live and ! 
used for laboratory nd hospital use Shipped Express, 


Not Prepaid. Two mice, cage and booklet 
JOHNSON SMITH & CO., DEPT. 101, DETROIT 7, MICHIGAN 


DECEMBER 


1945 





7. Ceslob Abele) new | Rolelegtl oa Use it \ 
4S Re 
\\\ LUMINOUS | ,//, Z eeucious 


-GLOWS IN THE DARK— ye 


It’s easy to make any article glow brilliantly 
in the dark with this modern ready-to-use 
Luminous “Lacquer. Simply apply the lace 
quer with a brush. Dries in a jiffy and is 
perfectly harmle Ideal for hundreds of 
practical household uses. And you can make 
extra money in your spare time—by selling 
jewelry, artificial flowers, toys, pictures, 
religious articles, etc.. which you have 
painted with this luminous lacquer. Chil- 
dren and grownups go for them in a big 
way! Generous bottle wil] be sent to you 
receipt of $1. Money back 


LIGHT CORDS 


=608 - 
HOUSE | \ 
NUMBERS 


ORNAMENTAL 
JEWELRY 
postpaid on 
guarantee, 

LUMINOUS PRODUCTS COMPANY aad 
3 W. 42nd St., New York 18, WN. Y., Dept. AI2 1OvS 


PICTURES 











TO GET RADIO PARTS! FREE 32-PAGE BOOKLET ABOUT 
st Sra MODEL RAILROADING 


THE WORLD'S MOST ae tan  te HOBBY 








tells all 
about this - 4... hobby for 
skilled tradesmen, business and 
professional men. Give yourseif 
hours of satisfaction and relaxa- 
tion building your own scale model 
railroad which performs and looks 
like the real thing. It's easy and 
relatively inexpensive. Get started 
now Send at once for our free 
booklet “Your Model Railroad.” 


MODEL RAILROADER MAGAZINE 
DEPT. NR MILWAUKEE 3, WISCONSIN | 
FLOYD CLYMER’S 
MOTOR SCRAPBOOK 














Catalog 


CLYMER, Dept. | P, 2125 ~ Shon. los Sane Calif. 


PLASTIC HOMES :: feautifl! LAQUIB 
MARBLE olde 
; ayed. SANITARY COMPOSITION FLOORING lusticas, noisciess: pu 
ns n tile desian. @U ERLASTIC Mord Compoun 
3 s. gifts, plaques OLORED porreny- Bit 
' 





; ‘ b x & 


Order direct from this ac wrine Dept. NPS-12 TODAY for BIG FREE 
catalog of HARD TOG 1 RADIO PARTS AVAILABLE NOW! 


‘The > ata 


nd 
RAPiO MARBLEIZING SERVICE. "De a. 2 
ms and Plastics Edwardsvilte. itMinois 


a IR | DETECTIVES 


TRAINING—SECRET INVESTIGATIONS — FINGERPRINTS 
basy + ag onere > ime —_— ard 
Home Tra et et RE! Ww RITE 
iyTeRwaTiowat DETECTIVE syst eM 
1701-P Monroe St.. MN. E.. Washington. D. C. 18 


S and INVENTIONS.... 
WANTED... 


Cash tn on ye — new ideas, inventions and methods sow! Responsible 
buyers reach you quickly and easily through the Nation-Wide Bureau of 
ideas. This P service costs you absolutely nothing. offers et 
protection. Write for all s today. MORTON MANUFAC 

COMPANY 363 WN. Le 

















Your Name & Address Elegantly 
Printed on 40 Sheets Whippet Bond & * 
20 Matching Envelopes +++ only ++ 


will elegantly print anyone's | ° 

and address, business or per- This stands for 
. style, on 40 sheets of crisp, | 
new Whippet Bond Stationery | ‘ 
(made by Hammer mill), and on 20 Honorable Service 
matching envelopes—al! for only 
25e! Or, if you send $1.00 for four 
sete well include one extra set to our Country 
FREE of any extra charge—or 5 
eetsin all postpaid! Same name, or 
as many as 5 different names on sta- 
tionery. Money-Back Guaran- 
tee. Supply limited. Order Now! 
WESTERN STATIONERY CO. 
Dept. 239-N Topeka, Kansas 














qhe A CHRISTMAS PRESENT 


f} = = HE’D APPRECIATE 
chief = ~— 


Built lo Lasta Li 


With Bottom Shelf and 18” Sa. Drawer. 2°x6", Solid Plank, Grooved and 
Dovetailed Top ond 1x8" Bock Rail, Shellacked to a Smooth. Satiny Finish. 
©6 Fi. Long © 34” High @ 26” 

Deep. Shipped Knock-down, with 

Bolts, Nuts and Screws and ABC 

Banners CHIEF WORK | BENCHES al Chort for Qvick, Simple Assembly. 


1 $16.95 ss ao, 18 A) ! Prompt Delivery ’ 
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ART BOOK DRAWING EASY! 
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bearings 
Belt drive for smooth, quiet operation 
at high speeds 


Back-gear drive for power and low 
speeds 


6. 8. 12 or 16 spindle speeds 


Thread cutting range (Model A)—4 to 
224 per inch, 48 pitches 


Precision lead screw for thread cutting 


Worm drive and friction clutch for 
power longitudinal and cross feeds 


Three hand-scraped V-ways and a flat 
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of headstock, saddle and tailstock 
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making threads and feeds instantly available without 
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range from $14.00 to $39.00 depending on horsepower, 
current, and type of control. All prices are f.o.b. South 
Bend, and although no price changes are contemplated, 
prices are subject to change without notice. For complete 
information and specifications write for Catalog 9-G. 
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face of the earth. To witness the daily lives of these + 
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sing the time, knowledge and equipment necessary 
Now, however, this fascinating animal 
world is brought to you within the covers of this 
britliantly written, vividly illustrated volume, to be 
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Brings You the Thrills of Naturalist and Hunter 


If you spent years and traveled thousands of miles with camera 
not record a fraction of the 
are contained in 
No one man could accomplish the 
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ered all available data from the records of regional natural 
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and gun and traps, you coul 

interesting Carre and stories that 
American ild Life. 

task. 


8 
Bats, Moles 
Opossum 


BIRDS 


Thrushes 
Kinglet 
Wren Tit 
Nuthatches 


societies, zoological authorities, and every other source of 


recognized information. From this wealth of 


material. 


Illustrated Book! 


Wren 
Thrushes 
Warblers 
Shrike 
Swallows 
Tanager 
Starling 


Fly-cateher 
Hummingbird 
Swift 
Goatsuckers 


Roadrunner 
Parrot, Ow! 
Falcons 
Eagles, Hawks 
oves 
Turkey 
Grouse 
Quails and 
Bob- Whites 
Cranes, Herons 
; aaa mm 
wans rees 
Pelicans Spadefoot Toads 
Cormorants Bell Toad 
Al*atross Siren 
Mud Puppy 
Lungless 
Salamanders 
Congo Eel 


Newts 
Mole Salaman. 
Helibender 


FISHES 


Sun Turtles 
Soft-Shelled 
Turtles 


AMPHIBIANS 
Narrow -Mouthed 
Toads 


REPTILES 


Alligator 
Crocodile 
Lizards 
Racerunners 
Skinks 
Dwarf Boas 
Turtles 
Terrapins 
Tortoises 


Porcupinefish 
Trunkfish 
Filefish and 

Triggerfish 
Sharksucker 
Goby 


MONSTER? 


sToRIC 
it’s the Pacific 


Morned = Lizard, or 
Horned **Toad’’ 


and it's quite 
reat and 


alive! 


Demoiselle 
Surgeonfish 
Angelfish 
Pilotfish Snapper 
Sea Bass 
Black Bass 
Perch, Darter 
Dolphin 
Snailfish. Martin 
and Swordfish 
Mackerel, Tuna 
and Albacore 
Barracuda 
Mullet 
Seahorse 
Codfish 
Flyingfish 
Pike and 
Muskellunge 
Catfish 


Salmon, Trout 

Sharks, Rays 

Tarpon, Sturgeon 
FULLY INDEXED 


Read Full Details Inside This Cover—Then Cut 
Out and Mail Card Below—No Stamp Needed! 


these 160 writers drew the fascinating stories for ‘‘Ameri- 


can Wild Life. 


The result is no mere catalog or encyclo 


pedia of technical data, but a storehouse of enjoyable 
reading, prepared in popular narrative style, so that not 
only the mature adult but the growing child as well, will 
derive the keenest pleasure from it. Ic will also prove of 
great enjoyment and usefulness hunters 
and anglers. 


327 Photographic Illustrations— 
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The extraordinary collection of 
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pictures show an amazing variety of wild creatures 
in their natural haunts, their everyday attitudes and 
waye of living. Here is the art of the photographer 
in its rarest form; to ma has been added the art of 
modern photo-engraving, which renders every _ 
tail of the originals with marvelous fidelity 
crowning feature of the collection ts 4 _ series 
six full-page plates in NATURAL COLOR, which 
you may well be tempted to remove from the book 
for framing. 

Not the least valuable feature of “‘AMERICAN 
WILD LIFE” is its complete index for ready 
reference, which enables you to find instantly in 

this book any animal subject in which you are 
especially interested. 


Five Books Bound in One 


Originally ““AMERICAN WILD LIFE” was 
planned as a five-volume set of books. However, 
to keep the cost down within everyone's reac 

without sacrificing the quality of the illustrations 
or the printing, it was decided to put all five 
books within one set of covers. In its final form, 
the 778 pages are divided into sections resembling 
five beabe each with its own frontispiece, which 
are represented this way: Volume One: Mam- 
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